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ABSTRACT 


This  report  explains,  in  simplified  terms,  the  Regional  Industrial 
Multiplier  System  (RIMS)  and  its  potential  usefulness  to  the  river 
basin  planner.  Industry-specific  multipliers  can  be  calculated  for 
a  given  river  basin  and  used  by  the  planner  to  estimate  the  impact 
of  proposed  projects  and  programs  on  the  regional  economy.  Initial 
changes  in  regional  output  can  be  translated  into  changes  in  both 
employment  and  income. 


KEv  mjws 

Reg^onaZ  muZZlptce/u ,  Zmpact  ayicuig>&Z&,  economXcA,  havqa  bci6Zn6, 

a/Lca  planning. 


A; 


ACKNOWLEDGEMENTS 

The  author  wishes  to  express  her  gratitude  to  Henry  Hammond,  U.  S. 
Forest  Service,  who  conceived  of  this  project  and  provided  assistance 
throughout  and  Dr.  Raymond  Ferell,  Western  Carolina  University,  for 
his  valuable  suggestions. 


i 


CONTENTS 


I.  Introduction  . -  1 

II.  The  Regional  Industrial  Multiplier  System  .  1 

III.  Calculation  of  RIMS  Multipliers  .  4 

IV.  Applications  of  the  RIMS  Multipliers  .  5 

Backward  Linkage  Effects  .  5 

Forward  Linkage  Effects  .  10 

V.  Information  Needs  .  12 

VI.  Summary  and  Conclusions  .  13 

Procedure  for  Ordering  RIMS  Output  .  14 

Selected  References  .  15 


Appendix 


Sectors  for  which  RIMS  will 

Calculate  Multipliers  .  16 

Industries  for  which  RIMS  will 

Calculate  Multipliers  .  19 

Final  Demand  Multipliers  for  the 

Chowan- Pasquotank  River  Basins  .  29 

Import-Export  Information  from 

Forest  Service  Research  Stations  .  32 

Examples 

Backward  Linkage  Effects  .  33 

Forward  Linkage  Effects  .  35 


11 


THE  REGIONAL  INDUSTRIAL  MULTIPLIER  SYSTEM;  A  GUIDE  FOR  RIVER  BASIN  ANALYSTS 


by 


Ellen  Hall* 


I,  Introduction 

The  publication  in  1973  of  the  PAJuidlp-te^  and  StandoAdi  WateA  and  Related 
Land  RaouAce  PtanvUng  signaled  a  new  attitude  toward  planning  the  use  of  the  Nation's 
resources.  It  was  the  intent  of  the  Water  Resource  Council  in  writing  the  PAincXpte^ 
and  StandoAiU  to  provide  not  only  a  broad  framework  for  planning  activities,  but  also 
a  uniformity  and  consistency  in  comparing,  measuring  and  evaluating  the  beneficial  and 
adverse  effects  of  alternative  plans.  The  PAAncLpte^  and  StandoAcU  planning  framework 
is  based  on  the  mutual  national  objectives  of  National  Economic  Development  and  Environ¬ 
mental  Quality,  The  ability  of  alternative  plans  to  contribute  to  the  national  object¬ 
ives  is  evaluated  using  four  accounts;  National  Economic  Development,  Environmental 
Quality,  Regional  Development  and  Social  Well  Being,  Although  the  PAcnCyCpZ&6  and 
StandoAdU  do  not  specify  the  techniques  to  be  used  in  making  plan  evaluations,  they  do 
require  that  benefits  and  costs  be  measured  in  quantitative  terms  whenever  possible  and 
that  both  direct  and  indirect  effects  be  considered. 

The  Bureau  of  Economic  Analysis  (BEA) ,  U.S.  Department  of  Commerce,  has  developed 
a  procedure,  termed  the  Regional  Industrial  Multiplier  System  (RIMS),  which  may  be  used 
in  evaluating  projects  for  the  Regional  Development  account.  Regional  Development  (RD) 
as  defined  by  PAdnclpteA  and  StandoAdU  includes  regional  income,  regional  employment 
and  regional  economic  stability.  RIMS  is  essentially  a  technique  for  estimating  regional 
output  multipliers  which  can  be  used  to  measure  project  or  program  impacts  on  output. 
Changes  in  income  and  employment  in  the  region  can  be  estimated  from  this  output  base. 

This  report  is  offered  as  a  user's  guide  to  RIMS.  Included  is  a  brief  description 
of  the  system's  functions,  its  applicability  to  river  basin  planning  and  the  system's 
advantages  and  disadvantages.  The  appendix  includes  sample  tables,  supporting  informa¬ 
tion,  and  two  complete  example  problems. 

The  examples  used  throughout  are  drawn  fromi:the  Chowan- Pasquotank  River  Basin 
Study  Area,  a  29-county  area  in  eastern  North  Carolina  and  Virginia. 

II.  The  Regional  Industrial  Multiplier  System 

RIMS  was  developed  for  estimating  the  regional  economic  impact  of  projects  or 
programs  which  directly  affect  only  a  limited  number  of  industries.  As  such,  river 
basin  planners  can  use  RIMS  to  estimate  the  impact  of  alternate  river  basin  plans  and 
thereby  fulfill  the  requirements  of  PAinCA,ptt6  and  StandoAdU.  The  system  enables  the 


*The  author  is  an  economist  on  the  Area  Planning  Staff  Unit,  Area  Planning  and  Manage¬ 
ment  Assistance,  Southeastern  Area,  Forest  Service,  3620  1-85,  Doraville,  Georgia  30340. 
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basin  planner  to  estimate  the  total  change  in  gross  regional  output  associated  with 
a  change  in  final  demand  for  any  impacted  industry.  For  example,  an  increase  in  the 
demand  for  furniture  will  affect  the  output  not  only  of  the  furniture  industry,  the 
impacted  industry,  but  also  the  output  of  those  firms  which  supply  the  furniture  indus¬ 
try  with  materials,  labor,  electricity  and  so  forth.  These  firms  also  increase  their 
purchases,  setting  off  additional  rounds  of  output  increases.  Similarly,  an  increase 
in  the  demand  for  forest  products  will  affect  more  than  just  timber  growers.  The  total 
regional  impact  will  be  some  multiple  of  the  original  change.  Because  the  multiple  will 
be  different  for  each  industry  within  a  region  or  for  the  same  industry  in  different 
regions,  it  is  valuable  to  calculate  multipliers  that  are  specific  to  a  given  industry 
in  a  given  region.  It  is  these  multipliers  which  RIMS  can  supply,  for  478  different 
industries  and  in  any  county  or  region  made  up  of  counties. 

Economists  frequently  tackle  impact  analysis  by  constructing  an  Input-Output 
(I-O)  model  designed  to  show  economic  interactions  in  the  region  (3,4).  The  construc¬ 
tion  of  an  input-output  table  is  a  very  time-consuming  task,  requiring  industry  surveys 
or  lengthy  review  of  secondary  data  sources.  For  that  reason,  RIMS  was  developed  as  a 
short  cut  that  would  permit  more  timely  and  less  expensive  analysis.  Although  RIMS 
relieves  the  analyst  of  the  need  to  construct  a  conventional  I-O  model,  an  understand¬ 
ing  of  I-O  is  useful  in  understanding  how  and  why  RIMS  was  designed. 

An  input-output  table  is  composed  of  three  parts:  a  processing  sector,  a 
final  demand  sector  and  a  payments  sector.  The  processing  sector  is  divided  into 
industries  and  displayed  as  a  matrix:  each  industry  is  represented  by  a  column  showing 
the  purchases  of  that  industry  and  a  row  showing  its  sales  to  others.  Each  element  in 
the  matrix  shows  the  sales  of  the  producing  (row)  industry  to  the  purchasing  (column) 
industry.  For  example,  one  element  in  the  matrix  might  represent  sales  of  local  agri¬ 
culture  to  the  local  food  processing  industry.  The  model  is  constructed  for  a  specific 
geographic  region  (e.g.,  the  whole  Nation,  a  State  or  a  river  basin)  and  a  specific 
time  period  (1  year)  and  only  those  transactions  taking  place  wholly  within  the  area 
are  included  in  the  processing  sector. 

To  the  processing  sector  are  then  added  several  rows  for  the  payments  sector 
(which  includes  imports,  payments  to  governments,  depreciation  allowances  and  payments 
to  households)  and  several  columns  for  the  final  demand  sector  (which  includes  govern¬ 
ment  purchases,  exports  from  the  region  and  purchases  of  goods  and  services  by  house¬ 
holds)  . 

Figure  1  shows  the  simplified  structure  of  the  completed  input-output  table. 

At  this  point  all  the  transactions  which  affect  the  regional  economy  have  been  included.!/ 

It  is  important  to  remember  that  the  final  demand  sector  is  the  only  autonomous 
sector  in  the  economy  and  any  change  in  production  in  the  processing  sector  is  a  response 
to  a  change  in  demand. 


ly  The  fourth  quadrant  of  the  table,  where  the  payments  sector  and  the  final  demand 
sector  intersect,  is  frequently  omitted. 
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Purchasing  Industry 
A  B  C  D  .  .  . 


Intermediate  transactions: 
goods  and  services  both  produced 
and  used  within  the  region  during 
the  production  process. 


Primary  inputs  to  the 
producing  sector. 


Households  Exports 


Ultimate  purchases  from  the 
producing  sector  by  the  final  con¬ 
suming  entities  in  the  economy. 


Figure  1  -  Simplified  Structure  of  an  Input -Output  Table 
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III.  Calculation  of  RIMS  Multipliers 

After  the  input-output  table  has  been  constructed,  a  matrix  of  technical 
coefficients  is  developed  from  the  processing  sector.  Each  technical  coefficient 
indicates  the  amount  of  inputs  required  from  the  row  industry  to  produce  one  dollar's 
worth  of  output  by  the  purchasing  (column)  industry.  For  a  given  industry,  therefore, 
the  entire  column  of  technical  coefficients  indicates  the  amount  of  inputs  required 
from  all  other  industries  in  the  region  to  produce  one  dollar's  worth  of  output  from 
the  given  industry.  The  technical  coefficients  then  provide  the  basis  to  calculate 
a  multiplier  for  that  industry.  RIMS  eliminates  the  need  to  construct  a  regional  I-O 
table  by  calculating  these  regional,  industry-specific  multipliers  in  another, less 
expensive,  less  time-consuming  way. 

The  RIMS  procedure  for  calculating  industry-specific  multipliers  begins  with 
the  most  recent  BEA  national  Input-Output  table.  Starting  with  the  assumption  that  the 
regional  economy  will  be  similar,  but  not  identical,  to  the  national  economy,  several 
steps  are  taken  to  "regionalize"  the  national  I-O  table  (2,5,7  ).  First,  for  a  given 
industry,  the  column  of  technical  coefficients  is  lifted  from  the  national  I-O  table. 
Next,  the  technical  coefficients  for  industries  not  present  in  the  region  of  interest 
are  removed  from  the  column.  In  the  Chowan -Pasquotank  River  Basin,  for  example,  there 
are  no  Paperboard  Mills  and  the  technical  coefficients  for  that  industry  would  be  re¬ 
moved  from  all  columns  in  which  they  appear.  In  the  Chowan -Pasquotank  this  means  that 
the  Paperboard  Container  and  Box  Industry  imports  its  paperboard  and  expansion  of  the 
industry  will  have  less  impact  on  the  regional  economy  than  it  will  on  the  national 
economy. 

The  third  step  in  the  regionalization  of  the  technical  coefficients  involves 
the  use  of  location  quotients.  For  each  industry,  the  location  quotient  indicates 
whether  the  industry  is  more  or  less  concentrated  in  the  region  than  it  is  in  the 
Nation.  RIMS  uses  BEA  county  earnings  data  to  calculate  each  location  quotient  as 
follows : 


L  =  %  of  total  regional  earnings  earned  in  industry  i 

i  %  of  total  national  earnings  earned  in  industry  i 

We  can  assume  that  if  every  region  in  the  nation  were  self-sufficient  and  its  economy 
had  the  same  structure  as  the  nation's,  then  it  would  have  the  same  percentage  of 
earnings  from  each  industry  as  the  Nation.  Thus,  a  location  quotient  greater  than  one 
indicates  that  the  region  is  more  than  self-sufficient  in  that  industry  (i.e.,  is  a  net 
exporter  of  the  industry's  product)  and  a  location  quotient  less  than  one  indicates  the 
region  is  a  net  importer  of  that  industry's  product. 

The  RIMS  procedure  uses  the  location  quotient  for  each  industry  to  make 
necessary  adjustments  in  the  technical  coefficients.  If  the  location  quotient  for  a 
given  industry  is  greater  than  or  equal  to  one,  it  is  assumed  that  any  input  required 
by  the  regional  economy  from  that  industry  is  available  within  the  region  and  the 
corresponding  technical  coefficient  is  left  unaltered.  If  the  location  quotient  is  less 
than  one,  we  assume  the  industry  does  not  meet  the  total  regional  demand  for  its  product. 
Because  the  location  quotient  represents  the  fraction  of  inputs  available  within  the 
region,  the  corresponding  technical  coefficient  is  reduced  by  multiplying  it  by  the 
location  quotient. 

At  this  point,  the  industry's  household  coefficient  (representing  earnings 
of  households  resulting  from  one  dollar's  worth  of  production  of  the  industry's  output) 
is  moved  from  the  Payments  sector  into  the  coefficient  column  and  the  entire  column  of 
technical  coefficients  is  summed,  giving  what  is  called  the  direct  component  of  the 
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industry  multiplier.  The  direct  component  now  indicates  the  value  of  inputs  required 
directly  from  local  industries  and  households  needed  to  produce  one  dollar’s  worth  of 
output  from  the  producing  industry.  Another  component,  the  direct -induced  component, 
is  then  derived  from  the  direct  component,  taking  into  consideration  the  economic  size 
of  the  region  and  its  industrial  structure.  The  indirect- induced  component  indicates 
the  change  in  regional  economic  activity  resulting  from  the  change  in  the  activity  of 
the  input  industries  and  the  change  in  the  purchasing  power  of  households.  The  indus¬ 
try  multiplier  is  equal  to  one  plus  the  direct  (D)  and  the  indirect-induced  (1)  com¬ 
ponents: 


M  =  1  +  D  +  I 

The  result  of  the  procedure  is  a  series  of  tables,  one  for  each  sector  or 
industry.  Figures  2  and  3  are  examples  of  the  tables  supplied  by  RIMS.  Each  lists 

the  input  industries  and  corresponding  technical,  or  direct  requirement,  coefficient, 
the  direct  component,  the  indirect- induced  component  and  the  multiplier.  Figure  2 
indicates  that  the  Forestry  and  Fishery  Products  Sector  buys  10.35  percent  of  its  inputs 
from  Farms,  2.3  percent  from  Agricultural  Services,  1.75  percent  from  itself,  and  so  on. 
The  direct  component  is  equal  to  the  sum  of  the  direct  requirement  coefficients  and  in¬ 
dicates  that  purchases  from  other  sectors  in  the  region  account  for  only  28.1  percent 
of  the  inputs  to  the  Forestry  and  Fishery  Products  Sector  in  the  Chowan-Pasquotank  River 
Basins.  The  multiplier  is  a  rather  low  1.556  (1  +  .281  +  .275).  In  contrast,  figure  3 
indicates  that  Logging  Camps  and  Contractors  buy  73.3  percent  of  their  inputs  from  other 
sectors  in  the  region.  The  multiplier  of  2.472  (1.0  +  .733  +  .739)  is  correspondingly 
higher  and  indicates  that  increased  activity  in  the  logging  sector  would  have  a  greater 
impact  on  the  regional  economy  than  increased  activity  in  the  forest  products  sector. _3/ 


IV.  Applications  of  the  RIMS  Multipliers 

Once  initial  impacts  of  a  project  or  planning  alternative  have  been  estimated, 
total  regional  impacts  can  be  estimated  by  the  use  of  the  multipliers. 


Backward  Linkage  Effects  V 

The  simplest  approach  to  estimating  program  impacts  is  to  follow  the  backward 
linkages,  i.e.,  to  trace  the  economic  impact  of  a  change  in  final  demand  for  an  indus¬ 
try’s  output  backward  through  the  industry’s  suppliers.  As  defined  earlier,  however, 
final  demand  includes  government  expenditures,  exports  and  depreciation  allowances. 
Households  have  already  been  placed  in  the  Processing  Sector.  Because  it  would  be  diffi¬ 
cult  to  justify  the  time  needed  to  accurately  estimate  the  remaining  components  of  final 
demand,  exports  (i.e.,  regional  output  sold  outside  the  region)  will  be  used  as  a  proxy. 
For  our  purposes,  exports  should  be  a  reasonable  substitute. 


2/  See  Appendix  tables  1  and  2  for  a  complete  list  of  the  industries  for  which  multi¬ 
pliers  can  be  calculated. 

3/  Appendix  table  3  compares  all  the  industrial  multipliers  calculated  for  the  Chowan- 
Pasquotank. 

4/  A  complete  example  problem  is  found  in  Appendix  5. 
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AREA  -“  CHCWAN-PASQUOTANK  RIVER  BASIN 

SECTOR  11  -  FORESTRY  ♦  FISHERY  PRODUCTS 

PROPORTION 

SIC 

CODE 

INDUSTRY  NAME 

OF 

GROSS  OUTPUT 

01 

FARMS 

.1035 

07 

08^09 

AGRICULTURAL  SERVICES 

FORESTRY  AND  FISHERIES 

•  0230 

•  0175 

20 

23 

FOOD  AND  KINDRED  PRODUCTS 

APPAREL  AND  OTHER  FABRICATED  TEXTILE  PRODUCTS 

•  0122 

•  0002 

28 

30 

CHEMICALS  And  allied  Products 

RUBBER  AND  MISCELLANEOUS  PLASTIC  PRODUCTS 

•  0005 

•  0003 

34 

372 

-379 

FABRICATED  METALS  PRODUCTS 

OTHER  TRANSPORTATION  VECHICLES 

# 

•  0027 

42 

44 

MOTOR  freight  transportation  AND  WAREHOUSING 

water  TRANSPORTATION 

•  0009 

•  0049 

49 

50 

public  utilities 

WHOLESALE  TRADE 

•  0001 
•  0106 

52- 

60 

59 

RETAIL  trade 

Banking 

•  0040 
.0027 

62 

63 

SECURITY  AND  COMMODITY  BROKERS^  DEALERS  AND  SERVICE 

INSURANCE  CARRIERS^  INCL  SOLICITORS 

•  0002 

65^66 

73 

REAL  ESTATE  AND  COMBINATIONS 

miscellaneous  BUSINESS  SERVICES 

•  0066 

# 

75^ 

AUTO  REPAIR  AND  SERVICES 

HOUSEHOLDS 

.0018 

.0890 

SUM  OF  DIRECT  REQUIREMENTS  COEFFICIENTS 

•  2810 

#  * 

######*  MULTIPLIER  AND  COMPONENTS  *  * 

*  # 

#  # 

#  # 

indirect-induced 

direct  component  component 

FINAL  DEMAND 

multiplier 

.281  .275 

1 

•  556 

SOURCE:  regional  INDUSTRIAL 

MULTIPLIER  system 

REGIO^^AL  ECONOMIC 

*  LESS  THAN  ,00005  BUREAU  OF 

ANALYSIS 

ECONOMIC 

DIVISION 

ANALYSIS 

Figure  -  2  REGIONALIZED  DIRECT  REQUIREMENT  COEFFICIENTS 


(INDUSTRY  2411  -  LOGGING  CAMPS  +  LOGGING  CONTRACTORS) 


area  -  chowan-pasouotank  river  basin 

PROPORTION 

SIC  CODE  industry  NAME 

GROSS 

OF 

OUTPUT 

01 

FARMS 

.0404 

08-*-09 

15-17 

FORESTRY  AND  FISHERIES 
contract  CONSTRUCTION 

.3284 

.0027 

23 

24 

apparel  and  other  fabricated  TEXTILE  PRODUCTS 

LUMBER  AND  WOOD  PRODUCTS^  EXC  FURNITURE 

.0007 

.1053 

25 

26 

FURNITURE  AND  FIXTURES 

PAPER  AND  ALLIED  PRODUCTS 

.0001 

.0010 

27 

28 

printing*  publishing  and  allied  PRODUCTS 
chemicals  and  allied  PRODUCTS 

* 

.0033 

30 

32 

RUBBER  AND  MISCELLANEOUS  PLASTIC  PRODUCTS 
STONE*  CLAY  AND  GLASS  PRODUCTS 

.0012 

* 

33 

34 

PRIMARY  metals  INDUSTRIES 

fabricated  metals  products 

.0010 

.0005 

35 

39 

MACHINERY  EXCEPT  ELECTRICAL 

MISCELLANEOUS  MANUFACTURING 

.0002 

.0004 

42 

44 

MOTOR  FREIGHT  TRANSPORTATION  AND  WAREHOUSING 
WATER  TRANSPORTATION 

.0008 

.0008 

48 

49 

COMMUNICATIONS 

PUBLIC  UTILITIES 

.0002 

.0016 

50 

52-59 

wholesale  TRADE 

RETAIL  TRADE 

.0079 

.0024 

60 

62 

BANKING 

SECURITY  AND  COMMODITY  BROKERS*  DEALERS  AND  SERVICE 

.0007 

* 

63 

65  +  66 

INSURANCE  CARRIERS*  INCL  SOLICITORS 

REAL  ESTATE  AMD  COMBINATIONS 

.0002 

.0037 

73 

75 

MISCELLANEOUS  BUSINESS  SERVICES 

AUTO  REPAIR  AND  SERVICES 

.0030 

.0054 

81  +  89 
84  +  86 

LEGAL  and  wISCELLANEOUS  PROFESSIONAL  SERVrCES 

MUSEUMS  AND  NONPROFIT  MEMBERSHIP  ORGANIZATIONS 

.0010 

.0001 

HOUSEHOLDS 

SUM  OF  DIRECT  REQUIREMENTS  COEFFICIENTS 

.7330 

*  *  * 

********  MULTIPLIER  and  COMPONENTS  *  * 

*  * 

*  *  * 

*  *  *  * 

INDIRECT-INDUCED 

final 

DEMAND 

DIRECT  COMPONENT  COMPONENT 

multiplier 

^733  rr39 

2 

.472 

SOURCE:  regional  industrial 

REGIONAL  economic 

multiplier  system 

analysis  division 

*  LESS 

than  .00005  BUREAU  OF 

ECONOMIC  ANALYSIS 

Figure  -  3  REGIONALIZED  DIRECT  REQUIREMENT  COEFFICIENTS 
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It  is  important  at  this  point  to  remember  why  we  are  focusing  on  changes  in 
the  demand  for  exports  as  well  as  changes  in  output  as  a  result  of  a  river  basin 
project.  As  mentioned  in  the  description  of  the  Input-Output  model,  the  Final 
Demand  sector  is  the  only  autonomous  sector  and  any  change  in  production  in  the 
Processing  Sector  is  a  response  to  a  change  in  demand.  In  order  to  analyze  the 
impact  of  our  projects  or  programs,  we  must  therefore  begin  by  estimating  the  changes 
in  demand  which  made  the  programs  necessary.  Changes  in  demand  are,  through  river 
basin  projects  and  programs,  translated  into  changes  in  total  gross  output,  which 
in  turn  affects  income  and  employment  in  the  region. 

The  original  change  in  demand  for  exports  may  be  assumed  or  the  analyst  might 
calculate  the  change  in  demand  for  exports  based  on  projected  changes  in  total  demand. 
Although  the  OBERS  5/  projections  offer  some  conceptual  difficulties,  they  provide 
a  possible  starting  point  for  the  analyst.  If  we  assume  that  changes  in  demand  occur 
evenly  throughout  the  economy,  we  may  also  assume  that  the  proportion  of  industry 
output  which  is  exported  remains  the  same  (1).  Future  demand  for  exports  is  therefore: 

De  =  Dt(E)  (1) 

where  De  is  the  demand  for  the  industry's  exports,  D,j,  is  total  demand  for  the  industry's 
product  and  E  is  the  percent  of  output  which  is  exported.  In  the  Chowan- Pasquotank, 
for  example,  46  percent  of  all  roundwood  is  currently  exported  from  the  region  and 
projected  demand  for  roundwood  in  1980  is  152.6  million  cubic  feet.  The  associated 
demand  for  exports  is  estimated  as: 


Dg  =  152.6  (.46) 

=  70.2  million  cubic  feet. 


The  change  in  the  demand  for  exports  is  then: 


ADe 


(2) 


where  D„  is  the  demand  for 
^t' 

exports  in  the  project  year, 
is  equal  to  the  dollar  value 
gross  output  (ATGO) ,  however, 
multiplier  for  that  industry: 


exports  in  the  base  year  and  D^ 


tl 


is  the  demand  for 


The  initial  impact  of  this  change  on  the  regional  economy 
of  the  change  in  output  exported.  The  change  in  total 
is  equal  to  the  initial  change  in  exports  times  the 


ATGO  =  De..(M.)  (3) 

If,  for  example,  some  project  or  program  results  in  a  $10,000  increase  in  the 
value  of  the  exported  output  of  the  Forest  Products  sector,  equation  3  tells  us  that 
the  total  regional  impact  will  be: 


ATGO  =  10,000  (M^) 


V  Under  a  cooperative  agreement  with  the  Water  Resources  Council,  (BEA),  formerly  the 
Office  of  Business  Economics  (OBE) ,  U.S.  Department  of  Commerce,  and  the  Economic 
Research  Service  (ERS) ,  U.S.  Department  of  Agriculture,  developed  a  series  of  economic 
projections  whihc  are  used  in  comprehensive  water  resources  planning  programs.  Although 
the  OBE  has  been  renamed  the  BEA,  the  term  OBERS  has  continued  in  use  as  the  title  of 
the  projection  series. 
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In  the  Chow an -Pas quo tank  River  Basin,  where  the  Forest  Products  multiplier  (from 
Figure  2)  is  1.556: 


ATGO  =  10,000  (1.556) 

=  15,560 

The  total  impact  of  a  $10,000  change  in  the  demand  for  exported  roundwood  is  $15,560. 
Because  we  are  using  an  output  multiplier,  the  $15,560  represents  a  change  in  the 
value  of  output,  not  income  or  earnings.  A  technique  for  translating  changes  in  total 
gross  output  to  the  more  valuable  measures  of  earnings  and  employment  will  be  discussed 
on  page  11. 

The  analyst  must  be  cautioned  at  this  point  to  remember  that  the  technical 
coefficients  were  determined  for  the  specific  technology  and  the  specific  pattern  of 
industry  trade  and  relative  prices  which  existed  in  the  year  for  which  the  national 
I-O  table  was  constructed.  The  coefficients  are,  therefore,  assumed  to  remain  constant 
throughout  the  period  of  analysis.  There  must  be  sufficient  idle  plant  capacity  in  the 
region  to  handle  increases  in  the  demand  for  exports,  because  new  facilities  cannot  be 
built  or  existing  ones  enlarged  without  changing  the  industry’s  inputs  and,  therefore, 
changing  the  technical  coefficients  (3,4) .  In  the  Forest  Products  sector,  this  means 
that  there  must  be  sufficient  commercial  forest  land  with  the  productive  capacity  to 
meet  increasing  demand. 
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Forward  Linkage  Effects 


Using  the  RIMS  multipliers  through  forward  linkages  is  not  quite  so  straight¬ 
forward.  If  a  project  affects  the  output  of  an  industry  which  sells  all  or  part  of 
its  product  to  another  industry  in  the  region,  the  sale  represents  an  interindustry 
flow  and  the  analyst  must  determine  if  a  forward  linkage  exists.  One  cannot  assume, 
for  example,  that  an  increase  in  the  amount  of  locally  produced  roundwood  sold  to  the 
region's  wood  processing  industry  is  a  result  of  an  increase  in  local  wood  processing. 
Locally  produced  roundwood  might  simply  be  substituted  for  imported  wood  and  the 
processing  industry's  output  and  other  inputs  would  be  unchanged.  A  forward  link  is 
present  only  when  there  is  a  net  change  in  the  output  of  the  processing  industry. 

Where  a  forward  linkage  can  be  established  and  it  is  determined  that  the  processing 
industry  exports  its  output,  then  the  impact  on  the  project  industry  is  derived  from 
a  change  in  the  demand  for  exports  of  the  forward- link  industry.  Given  this  change 
in  demand  for  exports,  the  evaluation  of  secondary  impacts  can  proceed  and  the  results 
will'  include  all  the  backward  linkages  in  the  production  process,  including  the  impact 
of  the  change  in  the  project  industry. 

Assume  for  example  that  a  project  or  program  alternative  affects  industry  i 
such  that  it  is  expected  to  increase  its  output  by  an  amount  The  increased  output 

of  i  will  be  processed  by  industry  j  --  the  forward-link  industry.  If  one  assumes 
that  the  entire  output  of  j  is  exported,  then  the  relationship  between  the  change 
in  exports  for  industry  j  and  is: 

AUfj  =  X^(l/a^^)  (4) 

Where  a^^j  is  the  technical  coefficient  representing  sales  from  i  to  j .  Thus,  if  a 
project  designed  to  increase  timber  production  in  the  Chowan- Pasquotank  resulted  in 
a  $10,000  increase  in  wood  sold  by  the  Forest  Products  sector  to  Logging  Camps  and 
Contractors  (from  Figure  3),  the  associated  demand  change  in  wood  processing  would 
be : 


=  10,000  (1/.3284) 

=  30,450. 

Using  equation  3  and  the  multiplier  for  the  logging  sector  from  figure  3,  the  total 
regional  impact  is: 


ATGO  =  30,450(2.472) 

=  75,274. 

As  stated  earlier,  this  impact  figure  includes  all  the  backward  linkages  in  the  pro¬ 
duction  process,  including  the  impact  of  the  original  $10,000  change  in  the  output  of 
the  Forest  Products  sector. 


A  complete  example  is  found  in  Appendix  5. 
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Again,  the  analyst  is  cautioned  to  recall  that  these  calculations  apply  only  if 
the  increase  in  wood  sold  to  the  processing  industry  represents  a  net  increase  in 
wood  bought  by  the  processor.  If,  instead,  the  processor  is  substituting  a  locally 
grown  product  for  an  imported  one,  the  relationship  does  not  hold. 

Futhermore,  the  analyst  must  be  cautious  about  going  too  far  in  attributing 
forward  linkages  to  the  provision  of  a  single  input.  One  should  not,  for  example, 
go  so  far  as  to  attribute  increased  housing  construction  to  the  increased  availability 
of  sawtimber.  This  assumption  would  ignore  the  fact  that  there  are  many  other  inputs 
of  housing  construction.  It  must  be  remembered  that  the  demand  for  wood  products 
and  other  raw  materials  is  a  "derived  demand"--that  is,  the  demand  for  wood  products 
is  a  result  of  the  demand  for  houses,  paper,  boxes  and  other  items  made  from  wood, 
not  the  other  way  around. 


Once  changes  in  regional  total  gross  output  have  been  calculated  using  equation 
3,  the  related  changes  in  earnings  and  employment  can  also  be  estimated.  Total  gross 
output  changes  can  be  divided  into  two  components:  one  which  results  from  the  initial 
change  in  the  demand  for  exports  and  one  which  reflects  that  change  through  the  rest 
of  the  economy.  For  a  given  change  in  the  demand  for  the  exports  of  industry  j  (ADg.), 
the  reciprocal  of  the  multiplier  (1/M.)  indicates  the  proportion  of  total  gross  outpit 
change  occurring  in  industry  j,  while^l  -  1/M.  indicates  the  proportion  of  output  change 
taking  place  in  the  rest  of  the  economy.  Using  these  proportions  and  the  average 
eamings/gross  output  ratio  in  the  United  States,  we  can  calculate  a  factor  e^  for 
converting  a  change  in  gross  output  to  a  change  in  earnings : 


J 


ej  =  (1/M.)(aj,^.)  +  (1  -  l/M.)(E.O  (5) 

where  Mj  is  the  regional  multiplier  for  industry  j ,  aj^j  is  the  household  coefficient 
for  industry  j  and  E.  is  the  national  eamings/gross  output  ratio.  E.  was  .3008  in 
1967,  the  most  recent  year  for  which  a  gross-output  value  is  available  from  the  BEA 
national  input-output  model. 


Given  e.,  the  ^regional  total  earnings  impact  from  an  initial  change  in  demand 
for  exports  of  industry  j  is: 


ATE  =  ATGO.(e-) 
J  J 


(6) 


Continuing  with  our  example  from  page  9  ,  where  a  $10,000  increase  in  the  exports 
of  the  Forest  Products  sector  resulted  in  a  $15,560  change  in  total  gross  output  from 
the  region,  and  taking  the  household  coefficient  a^.  and  the  multiplier  M^  from 
Figure  2,  we  have:  ^ 


ej  =  (1/1.556) (.0890)  +  (1  -  1/1.566) (.3008) 

=  .0572  +  .1075 
=  .1647 

Using  equation  6  we  calculate  the  change  in  total  earning  as: 

ATE  =  15,560  (.1647) 

=  2,562. 

The  result,  then,  of  a  $10,000  increase  in  the  exports  of  the  Forest  Products  sector 
in  the  Chowan- Pasquotank  River  Basin  will  be  a  $15,560  increase  in  total  gross  output. 
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of  which  $2,562  represents  increased  earnings  of  employed  persons  in  the  region. 

Once  the  impact  on  earnings  has  been  estimated,  the  associated  change  in  employ¬ 
ment  can  also  be  determined.  OBERS  (  8)  offers  earnings  and  employment  dataZ/  from 
which  the  analyst  can  calculate  a  factor  f,  the  employment/eamings  ratio.  The  regional 
employment  impact  is: 

ATM  =  ATE(f)  (7) 

where  AtM  is  the  change  in  total  employment  and  ATE  is  the  change  in  total  earnings. 

In  the  Chowan-Pasquotank  River  Basins,  the  following  calculation  results: 

f  =  total  employment  in  the  region  in  1980 

total  earnings  in  the  region  in  1980 

=  520,800/3,744,900,000 
=  .00014 

Applying  that  factor  to  our  previous  example  and  using  equation  7,  we  obtain: 

ATM  =  2562 (.00014) 


=  .36 

The  initial  $10,000  change  in  demand  for  the  exports  of  the  Forest  Products  sector 
has  therefore  resulted  in  a  $15,560  increase  in  the  gross  output  of  the  region,  a 
$2,562  increase  in  earnings  and  one-third  of  a  new  job  (which  might  be  interpreted 
as  four  month's  employment  for  one  person). 

The  same  procedure  is  used  to  trace  the  effects  of  a  decline  in  demand  for  exports, 
or  the  decreasing  or  discontinuance  of  an  export  activity  for  some  other  reason. 

In  the  foregoing  example,  a  $10,000  decrease  in  the  demand  for  exports  of  the  Forest 
Products  sector  would  result  in  a  $15,560  decrease  in  the  gross  output  of  the  region, 
a  $2,562  decrease  in  earnings  and  the  loss  of  one-third  of  a  job.  The  effect  would 
be  similar  if,  for  example,  timber  harvesting  on  a  National  Forest  was  reduced  because 
of  a  policy  change,  or  a  resort  beach  had  to  close  because  of  polluted  water. 

Negative  impacts  would  be  transmitted  through  the  regional  economy  because  of  the  multi¬ 
plier  effect. 

V.  Information  Needs 

In  order  to  use  the  RIMS  multipliers  effectively,  the  analyst  must  have  access  to 
certain  other  types  of  information.  If  the  analysis  is  to  be  made  in  dollars,  for 
e^^ample,  product  prices  must  be  known  or  estimated  so  that  output  figures,  such  as 
cords  of  pulpwood,  can  be  expressed  in  terms  of  their  dollar  value. 


7/  Earnings  and  employment  projections  are  available  by  BEA  Economic  Area  (Vol.  2) 
Water  Resource  Regions  and  Subareas  (Vol.  3)  and  State  (Vol.  4).  Because  the  data 
are  not  available  by  river  basin,  one  of  these  other  regions  may  be  used  to  approximate 
f  for  the  river  basin. 
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Because  exports  are  used  as  a  proxy  for  Final  Demand,  it  is  essential  to  have 
an  estimate  of  the  proportion  of  regional  output  of  each  product  which  is  processed 
within  the  region  and  of  the  quantity  exported.  For  the  Forest  Products  sector  (in 
the  East,  at  any  rate),  that  information  is  available  from  the  Forest  Service  Research 
Stations,  each  of  which  conducts  periodic  industry  surveys  and  makes  price  and  product 
drain  reports.  (See  Appendix  table  4  for  an  example  of  information  available  from 
the  Stations.) 

The  analyst  must  also  have  some  knowledge  of  the  level  of  technology  used  in 
the  region,  since  the  technical  coefficients  produced  by  RIMS  reflect  the  national 
average  level  of  technology  in  each  industry.  If  it  is  known  that  some  of  the  region's 
industries  do  not  conform  to  the  national  average,  adjustments  can  be  made  in  the 
technical  coefficients  prior  to  the  final  RIMS  calculations  made  by  BEA.  The  tech¬ 
nical  coefficients  and  the  multiplier  would  then  be  a  more  accurate  reflection  of  the 
actual  level  of  technology  in  the  region. 

VI.  Summary  and  Conclusions 

We  have  mentioned  both  advantages  and  disadvantages  of  RIMS  and  added  several 
cautionary  notes  for  the  analyst.  Effective  analysis  requires  an  awareness  of  limita¬ 
tions  on  the  application  and  interpretations  of  the  results.  When  using  RIMS,  the 
analyst  should  keep  several  points  in  mind: 

1.  The  analysis  assumes  only  the  industry  output  will  change;  everything 
else,  such  as  technology  and  regional  industrial  structure,  will  remain  constant. 
In  other  words,  we  assume  that  the  future  will  be  exactly  like  the  past.  Other 
changes  occurring  in  the  region,  such  as  the  substitution  of  goods  and  services 
produced  in  the  region,  the  inputs  used  by  the  production  process,  or  consumer 
tastes  for  goods  and  services  must  be  evaluated  by  the  analyst.  In  reality, 

the  technical  coefficients  are  affected  by  changes  in  the  relative  prices  of  the 
factors  of  production,  the  appearance  of  new  industries  and  the  disappearance 
of  old,  and  by  changes  in  technology.  These  changes  cannot  be  foreseen,  however, 
and  the  analyst  must  simply  try  to  take  them  into  consideration  as  they  appear. 

2.  Because  RIMS  only  compares  two  points  in  time,  one  sees  only  a  before- 
and- after  situation.  The  dynamics  of  how  an  initial  impact  is  transmitted  through 
the  economy  are  not  examined. 

3.  Adjustments  in  the  regional  economy  are  assumed  to  be  instantaneous. 

There  are  no  consumption  or  production  lags  and  no  migration  or  inventory  adjust¬ 
ment  lags.  Consumers  are  assumed  to  display  the  same  tendencies  to  spend  and  save 
earned  income  regardless  of  expansions  or  contractions  of  the  economy.  To  the 
extent  that  changes  in  spending  are  less  than  proportional  to  changes  in  income, 
the  induced  portion  of  the  multipliers  overstates  consumer  spending.  This 
problem  cannot  be  overcome,  but  should  be  acknowledged  by  the  analyst. 

4.  It  is  assumed  that  there  are  no  supply  restrictions.  This  is  an  impor¬ 
tant  point  to  remember,  because  many  analysts  predict  that  future  wood  supplies 
cannot  keep  pace  with  growing  demand.  Although  there  are  techniques  for  dealing 
with  the  problem  (1),  they  generally  require  a  full-fledged  I-O  model  and  thus 
are  not  applicable  to  RIMS. 

RIMS  has  several  advantages  to  weigh  against  the  restrictions .  Chief  among 
these  are  its  cost  effectiveness  and  its  reliability.  Because  the  system  is  almost 
completely  computerized,  RIMS  output  is  rapidly  available  and  inexpensive.  For  the 
29-county  Chowan-Pasquotank  River  Basins  Study  Area,  reasonably  accurate  multipliers 
for  all  56  economic  sectors  and  17  specific  industries  were  purchased  for  about  $1,000. 


13 


Acquiring  multipliers  for  all  56  economic  sectors  enables  the  analyst  to  estimate 
impacts  of  changes  in  sectors  other  than  the  forest  and  forestry  industry  sectors. 

For  example,  projects  which  affect  agricultural  production  or  recreation  and  service 
facilities  may  also  be  analyzed. 

Although  some  object  to  any  type  of  regional  I-O  which  depends  upon  secondary 
data,  there  have  been  studies  which  support  the  validity  of  such  models  (6) .  The 
reliability  of  RIMS  has  also  been  satisfactorily  documented  (2) .  The  system  is 
valuable,  therefore,  because  it  enables  the  analyst  to  perform  cost  effective,  timely 
regional  economic  analysis. 


Procedure  for  Ordering  RIMS  Output 


Contact:  Ronald  L.  Drake,  Chief 
Analysis  Branch 
Bureau  of  Economic  Analysis 
Department  of  Commerce 
Washington,  D.C.  20230 

Supply  BEA  with: 

1.  List  of  the  counties  which  make  up  the  region  of  interest,  and 

2.  List  of  the  sectors  and/or  industries  for  which  multipliers  are 
desired. 


This  report  was  substantially  complete  when  Water  Resources  Council 
Guideline  5:  Regional  Multipliers  was  released.  The  author  had  access 
to  preliminary  work  on  Guideline  5  and  that  work  is  acknowledged  in 
references  2,  5  and  7. 
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Appendix  Table  1  --  Sectors  for  which  RIMS  will  calculate  multipliers 


Sector  No. 

Industry^  title 

SIC  codes  (1958) 

1. 

Dairy  farm  products 

0132,  pt.  014,  pt.  02 

2. 

Poultry  and  eggs 

0133,  pt.  014,  pt.  02 

3. 

Meat,  animals,  and  miscel¬ 
laneous  livestock  products 

0139,  pt.  014,  0193,  pt. 
0729,  pt.  02 

4. 

Cotton 

0112,  pt.  014,  pt.  02 

5. 

Food,  feed  grains,  and 
grass  seeds 

0113,  pt.  0119,  pt.  014, 
pt .  02 

6. 

Tobacco 

pt.  0119,  pt.  014,  pt.  02 

7. 

Fruits  and  tree  nuts 

0122,  pt.  014,  pt.  02 

8. 

Vegetables,  sugar  and  misc. 
crops 

0123,  pt.  0119,  pt.  014 
pt .  02 

9. 

Oil  bearing  crops 

pt.  0119,  pt.  014,  pt.  02 

10. 

Forest,  greenhouse,  and 
nursery  products 

pt.  0192,  pt.  014,  pt.  02 

11. 

Forestry  and  fishery  products 

074,  081,  082,  084,  086,  091 

12. 

Agricultural  forestry  and 
fishery  services 

071,  0723,  073,  pt.  0729, 
085,  098 

13. 

Metal  mining 

10 

14. 

Anthracite  mining,  bituminous 
coal  and  lignite  mining 

11,  12 

15. 

Oil  and  gas  extraction 

13 

16. 

Nonmetal lie  minerals,  except 
fuels  and  chem.  and  fert- 
lizer  mineral  mining 

14  excl.  147 

17. 

Chemical  and  fertilizer  miner¬ 
als 

147 

\ 
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Table  1  (continued) 


Sector 

18. 

19. 

20. 
21. 
22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 


No. 


Industry  title 

General  building  contractors 
heavy  construction  contracts 
special  trade  contractors 

Meat  products 

Creamery  butter 

Cheese,  natural  and  processed 

Condensed  and  evaporated  milk 

Ice  cream  and  frozen  desserts 

Fluid  milk 


SIC  codes  (1958) 

15 

16 
17 

201 

2021 

2022 

2023 

2024 
2026 


Canned  specialties  2032 

canned  fruits  and  vegetables  2033 

Fresh  or  frozen  packaged  fish  2036 

Frozen  meats  and  vegetables  2037 

Flour  and  other  grain  mill 
products,  cereal  prep.,  and 
rice  milling,  blended  and 
^prepared  flour,  and  wet 

corn  milling  2041,  2043-6 


Prepared  feeds  for  animals  and 

fowls  2042 

Cottonseed  2091 


Oil  mills  2091-3 

soybean  2092 

vegetable  oil  mills,  nec.  2093 

Animal  and  marine  fats  and  oils  2094 


Shortening  and  cooking  oils  2096 

Other  food  products  2031,  2034-5,  205,  207, 

208,  2095,  2097-9 


Tobacco  manufacturing 


21 
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Table  1  (continued) 


36. 

Textile  mill  prod.;  apparel 

and  other  textile  prod. 

22,  23 

37. 

Logging  camps  and  logging 

contractors 

2411 

38. 

Lumber  and  wood  prod,  excpt. 
logging  camps  and  logging 
contractors  and  wooden 

cont. 

24  excpt.  241 

39. 

Wooden  containers;  furniture 

and  fixtures 

244,  25 

40. 

Paper  and  allied  prod. 

26 

41. 

Printing,  publishing 

27 

42. 

Chemicals  and  allied  prod. 

28 

43. 

Petroleum  and  coal  prod. 

29 

44. 

Rubber  and  plastics  prod. 

nec. 

30 

45. 

Leather  and  leather  prod. 

31 

46. 

Stone,  clay,  and  glass  prod. 

32 

47. 

Primary  metal  industries 

33 

48. 

Fabricated  metal  prod. 

34 

49. 

Machinery  excpt.  electrical 

35 

50. 

Electrical  equip,  and 

supplies 

36 

51. 

Transportation  equipment 

37 

52. 

Ordance  and  accessories 

19 

instruments  related  prod. 

38 

misc.  mfc.  industries 

39 

53. 

Transportation  communications  and 

utilities 

40-49 

54. 

Wholesale  and  retail  trade 

50-59 

55. 

Finance,  insurance  and  real 

estate 

60-67 

56. 

Services 

70-89 

18 


Appendix  Table  2  --  Industries  for  which  RIMS  will  calculate  multipliers 

Industry  Classification  for  the  478  Level  1963  Input-Output  Table 
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2295  Coated  fabrics,  not  rubberized — 2295  2531  Public  building  furniture - 2531 

2296  Tire  cord  §  fabric - 2296  2541  Wood  partitions  §  fixtures - 2541 

2297  Scouring  §  combing  plants - 2297  2542  Metal  partitions  §  fixtures - 2542 

2298  Cordage  §  twine - 2298  2591  Venetian  blinds  §  shades - 2591 

2299  Textile  goods,  n.e.c. - 2299  2599  Furniture  §  fixtures,  n.e.c. - 2599 


d) 

i-H 

H 

■P 

a. 

p 

3 

O 

I 

P 

3 

O. 

3 


to 

vO 

CT> 


(U 

> 

<D 

00 

r'. 

(i> 

rC 

P 

u 

o 

4-1 

3 

O 

•H 

P 

rt 

o 

•H 

•H 

tf) 

V) 

3 


X 

3 

P 

(A 

3 

35 

3 


U 

O  (A 

o 

u 'd 
HH  O 
CO  o 


'3 

O 

P 

3 


trt 

3 

tA 

3 

I-H  0) 

a>  u 
oi 


<D 

rH 

P 

■H 

P 

'3 

3 

3 

rQ 


X 

3 

P 

(A 

3 

'3 

3 


3 

0 

Xi 

•§ 

3 


(A 

3 

0 

XI 

•H 

p 

0 

tj 

3 

s 

I 

6 


o 

•H 

(A 

O 


O 
•  H 
(A 
O 


O 
•H 
P 

<D  I-H 

X  3 
P  I-H 

CO  u 


trt 
p 
3 
0 
too 
3 
0 
P 

n  (D 
tA  'O 
{^^ 

(-1 
0 
X 
p 


0 

X 

•H 


tA 

•3 

O 

O 

W) 

3 

o 

•H 

P 

3 

P 

•H 

tA 

3r 


r^ 

X 

I-H 

CN 

p 

rH 

CM 

CO 

LO 

ca^ 

I-H 

CN 

iH 

I-H 

I-H 

CO 

C7> 

LO 

X 

r^ 

r-' 

cn 

CO 

CT> 

C7J 

CO 

to 

LO 

LO 

iH 

CN 

to 

X 

r- 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

CO 

CO 

o 

O 

o 

o 

o 

CN 

<N 

(N 

CN 

CM 

CN 

CM 

CM 

CM 

CM 

CN 

CN 

1 

CN 

1 

CO 

1 

to 

1 

to 

1 

to 

CO 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

t 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

o 

• 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

to 

1 

1 

1 

1 

• 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

• 

p 

1 

1 

1 

1 

o 

1 

1 

1 

1 

• 

1 

1 

1 

1 

1 

1 

3 

o 

1 

1 

1 

1 

1 

1 

1 

1 

o 

1 

1 

1 

1 

1 

1 

3 

1 

1 

1 

1 

0 

1 

1 

1 

1 

• 

1 

1 

1 

1 

1 

1 

na 

1 

1 

1 

1 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

1 

to 

o 

1 

1 

1 

1 

3 

1 

1 

1 

1 

• 

1 

1 

1 

1 

1 

1 

p 

3 

cn 

3^ 

(N 


1-H  I-H  CsJ  to 
— H  I-H  P 

(M  to  CO  to 


I-H  (N  I-H 

^  ^  LO 

to  to 


o 

•H 


O  tA 

0 

uff  X 
3  ^ 

3  Ph-H 
00  3  P 
3  0  0 
O  CO  O. 


1 

1  to 

1 

1 

X 

1 

1 

1  P 

1 

1 

X 

•I 

1 

1 

1  O 

1 

1 

3 

to 

1 

to 

1  3 

1 

1 

O 

I-H 

1 

P 

1  na 

to 

1 

3 

1 

3 

to  o 

I-H 

1 

40 

U 

3 

0 

3  3 

3 

1 

3 

•H 

X 

40 

O  P 

ca 

1 

X 

s 

p 

3 

•H 

X 

1 

X 

0 

3 

P  na 

e 

1 

•H 

X 

X 

0 

3  0 

0 

1 

o 

0 

> 

•H 

3  X 
3  X 

X 

o 

1 

1 

•I 

p 

40 

P 

p  X 

to 

to 

3 

a!7 

O 

0  3 

nS 

3 

3 

3 

3 

3 

O 

0 

0 

3 

to 

P  L0- 

O 

CJ 

N 

P 

0 

0 

2: 

•H 

•H 

I-H 

> 

O 

P  to 

I-H 

I-H 

3 

X 

3 

0  P 

Liir 

•H 

•H 

O 

to 

P 

X  3 

P 

P 

*H 

0 

3 

•H  'H 

e 

3 

3 

3 

3 

O  ceJ 

3 

0 

0 

40 

CO 

p  p 

P 

P 

< 

< 

to 

X 

iH 

I-H 

CN 

cn 

iH 

3" 

^  LO 

X 

r-' 

C7l 

00 

00  00 

00 

00 

00 

CO 

00 

CN 

CN  CN 

CN 

CN 

CM 

CN 

CN 

X  X 
•iH  3 


00 

3 

•H  3 
O  P  O 
'H  p  X 
PM-H  3 
><3  3 
W  CU  U 


tA 

3 

O 

•H 

P 

3 

3 

3 

pH 

0 

3 

Ph 

p 

3 

O 

•H 

e 

0 

X 


to 

X 

o 

o 


els’ 

to 

0 

3 

3 

P 

X 

•H 

6 


to 

00 

3 

•H 

P 

3 

O 

O 

CilT 

to 

P 

rH 

0 

4-1 


to 

0 

'3 

P 

3 

0 

3 

3 

•H 


O 

3 

'T3 

O 

3 


Ph' 

to 

o 

•H 


TJ 

0 

P 

3 

iH 

0 

3 

u!T 


Ph  P 
to 


00 
to  3 
00  -H 


p  a!T 


3 

3 


> 

3 


3 

X 


CJ  Q  P 


Ph  3 
to  'H 
<  H 


3 

3 

0 

:s 

p 

o 

o 

4^ 

3 

0 

X 

'3 

ex 


3 
0 
X 

”3 
3 

'3 
0 
e 

•H 

03 

o  X 
0  3 
CX  [JU 


3 

0 

X 

'3 

3 

'O 

0 

P 

3 

O 


3 

fH 

Ph 

to 

3 

O 

0 

3 

3 


0 

O 

to 

•H 


00 

3 

•H 

3 

•H 

P 

0 

3 


00 

3 

•H 

X 

to 

•H 

3 

•H 

P 

tJiO" 

00 

3 

•H 

3 


00 

3 


0 
X 

3  X 
0  O 
X  O 
P  P 
3  to 
0 

I-H  p 

3 

0 


3 

0 

X 

'3 

3 


to 

3 

0 

P 

P 

•H 

B 


£  to  P 
3  p 
0  0  3 

I-H  3  0 

O  33  X 
3  O  P 
P  3  3 
0  Ph  0 
CU  X 


3 

•H 

3 

P 

to 

3 

'3 

3 


HH  pu 


to  to 
P  3  0 
Ph  0  > 
0  Ph  O 
o  Phi-h 
X  -H  00 

0  I-H 

tA  3 

1  (U 

to  0  X 
0  to  P 
0  3  3 
X  O  0 
CO  OC  X 


(N 


I-H  CNJ  tH-J  3-  3-  LO 
I-H  I-H  I-H  I-H  I-H  I-H 

to  CO  to  to  CO  to 


*3 

P 

3 

O 

o 


I 

I 

(N 

0 

H 

X 

•H 

"3 

3 

0 

p 


3 

O  to 

0 

CJ  Xl 
I-H  O 
CO  o 


0 

P 

3 


to 
3 
to 
3 

I-H  0 

0  C_) 

ox 


0 

I-H 

P 

•iH 

P 


3 

0 

X 


& 

P 

to 

3 

'3 

3 


(N 

LO 

t"- 

(N 


LO  X 
t"-  \0 
CN  CN 


00 

3 

•iH 

P 

3 

•H 

3 

P 


00 

3 

•iH 

'3 

I-H 

•iH 

3 

X 

P 

P 

0 

o 

X 

0 


3 


to 


CJ  -iH 


to 


•H 

e 


rH 

I-H 

I-H 

CM 

to 

X 

iH 

(N 

to 

3" 

'3‘ 

3" 

■3' 

3" 

X 

vO 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CN 

1 

CN 

1 

CM 

1 

CN 

1 

CM 

1 

CN 

1 

CM 

1 

CN 

1 

CN 

1 

tN 

1 

CM 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

• 

o 

• 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

• 

to 

1 

1 

1 

1 

1 

1 

1 

to 

1 

3 

I-H 

1 

1 

1 

1 

1 

1 

1 

na 

1 

I-H 

1 

1 

1 

1 

to 

1 

1 

o 

1 

•I 

•H 

1 

1 

1 

1 

40 

1 

1 

o 

1 

to 

6 

1 

1 

40 

1 

3 

1 

1 

40 

to 

p 

1 

1 

c 

1 

X 

1 

1 

P 

o 

na 

1 

1 

•3 

1 

1 

na 

p 

o 

3 

3 

1 

1 

N 

1 

0 

1 

3 

rH 

3 

na 

3 

1 

1 

3 

1 

I-H 

1 

3 

3  na 

o 

o 

1 

1 

I-H 

1 

•iH 

1 

O 

P 

O 

3 

X 

1 

1 

40 

1 

P 

1 

X 

3 

P 

1 

to 

1 

X 

1 

na 

P 

37 

1 

I-H 

37 

1 

0 

1 

37 

0 

3 

1 

X 

1 

p 

1 

na 

3 

0 

3 

1 

•H 

40 

1 

1 

3 

iH 

0 

9^ 

0 

1 

£ 

3 

1 

p 

1 

0 

o 

9" 

3 

& 

1 

•iH 

1 

p 

1 

p  e 

3 

P 

3 

1 

na 

P 

1 

0 

1 

3 

P 

P 

LO 

P 

I-H 

00 

(N 


o 

X 

0 


00 

CM 


I-H  I-H  I-H  (N 
I-H  (N  to  to 

r-^  r-^ 


to 

I-H 

p 

CM 

CO 

p 

X 

3" 

p 

X 

X 

r- 

00 

00 

CO 

CO 

CO 

IN 

r-- 

r'. 

CO 

CN 

CM 

CN 

CM 

CN 

CM 

CM 

CN 

CN 

CN 

3 

3 

O 


to  o 
0  X 
p  0 


3  PL3- 
0 

p  p  -O 


35 
X  0 
3  P 


O 

•iH 


00 

3 

O 


3 

3 

00 

3 

O 

3 


X  to 

O  X 
00 -H  3 
3  P  O 

H 


to 


I 

00 

3 

•H 

X 

to 


00 

3 

•H 

X 
to 

•iH 
I-H 

'3 
P 

00  to 
3  3 
'iH  O 


to 
3  3 
0  O 
PX 
3  tJ 


I-H  -H  P  0 


^3 


3 

•H 

3 


1 

1 

1 

1 

1  1 

1  1 

1  1 

1  1 

i 

1 

1 

to 

1 

1 

1 

1 

1  1 

1  1 

1  1 

1  1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1  1 

3 

1 

1  1 

1 

1 

1 

1  1 

0 

1 

1  1 

bO 

1 

1 

1  1 

na 

1 

1  1 

3 

to 

40 

1  1 

3 

X 

1  1 

•H 

3 

3 

•H 

1  “H 

1  00  Si 

3 

O 

1  1 

1  1 

& 

•H 

to 

P 

to  3 

2: 

1  1 

P 

0 

3 

S  X 

4h 

1  1 

O 

3 

•H 

3  X 

3 

na 

1  1 

0 

3 

o  to 

0 

0 

1  1 

3 

37 

P4h  X 

iH 

p 

1  1 

0 

ip 

0 

3 

1  1 

P 

to 

0 

to  X 

to 

!H 

1  1 

to 

ip 

P 

to  3 

o 

0 

1  1 

3 

3 

0  P 

o 

3 

1  1 

37 

X 

p 

3 

rH 

1  bO 

bO 

3 

P 

X  na 

37 

1  3 

0 

to  3 

oij 

1  ‘H 

3 

P 

37 

3  3 

40 

bO  > 

•iH 

3 

40 

X  o 

tfi 

3 

•H 

3  3 
•H 

e 

P  Px 


M 

0 

PS 

3 

p  p 

0  3 

3 

ip 

P 

O 

to 

P 

0 

na 

to 

B 

p 

o 

0 

r>. 

0 

P  0 

0 

0 

(/) 

rH 

to 

•H 

> 

Ip 

3 

0 

CO 

•H 

X 

o 

r^i 

rH 

P 

3  p 

P 

> 

bO  P 

0 

0 

3 

3 

'H 

na 

X 

u 

o 

o 

t/) 

o 

3 

3 

P  3 

3 

3 

3 

3 

•H 

3 

3 

O 

3 

3 

o 

0 

0 

o 

o 

•H 

u 

P 

P 

P 

P 

UJ 

CQ 

Q 

P 

X 

CJ 

oa 

p 

Z 

0-. 

PQ 

PQ 

lO 

rH 

ip 

Ip 

fH 

CN 

X 

■3- 

X 

X 

CO 

ip 

rH 

iH 

rH 

fH 

CN 

iH 

o 

rH 

CN 

X 

3" 

3" 

3" 

3" 

3" 

X 

o 

iH 

CN 

to 

to 

\D 

vO 

X 

X 

vO 

X 

X 

X 

X 

X 

X 

X 

X 

(N 

CN 

CM 

CN 

(N 

CN 

CN 

CN 

CN 

CM 

CN 

CN 

CN 

CN 

(N 

(N 

(N 

CN 

CN 

3  '3 

•H  X 
>  O 
3  4h 
3  X 
40  3 
fX  3 
W  S 


00  o  no 

3  0  3 


P 

P 


00 

3 


H 
P 
0  3 
0  3 
3  X 
C3  oa 


X  X 
o 


0  0 

to  o 

0  p 

P  o 
XX 


P  to 

o  o 

3  -H 
P  P 
O  to 
0  3 


oa  H  P  X  P 


COXi-H(Ma^XC03-X 

LOvOt'^OOOOCT^CTlCriCN 

(NCNCNCMCNCNCNJCNCN 


23 


u 


o  V) 
a> 

u  -3 

LO 

t— 1  o 

3> 

in  o 

iH 

00 

TJ  V) 

(N 

<U  3 
+-»  in 

cd  C 

vO 

rH 

(N 

to 

Tj- 

iH 

iH 

(N 

X 

rH 

CN 

CT> 

iH 

CN 

CTi  rH 

rH 

to 

LO 

ca^ 

iH 

CN 

to 

rH 

CN 

to 

r-l  <U 

rH 

rH 

to 

to 

to 

to 

to 

•3- 

LO 

LO 

LO 

LO 

X 

X 

X 

CT> 

rH 

CN 

CN 

CN 

CN 

to 

to 

to 

nt 

0)  CJ 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to  Tj- 

•3- 

'd' 

nj- 

nl- 

nj- 

'd' 

'd’ 

•3- 

od 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to  to 

to 

to 

to 

to 

to 

to 

to 

1 

o 

to 

to 

to 

t 

1 

o 

1  1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

• 

1 

1 

1 

• 

1 

1 

1 

1 

1 

1 

1  1 

1 

1 

1 

1 

1 

•H 

1 

1 

1 

1 

1 

1 

1 

1 

1 

o 

1 

1 

1 

3 

1 

1 

in 

1 

1 

1 

1  1 

1 

1 

1 

1 

1 

1 

p 

1 

1 

1 

1 

1 

1 

1 

1 

• 

1 

1 

1 

• 

1 

1 

60 

1 

1 

1 

1  1 

1 

1 

1 

1 

1 

in 

p 

1 

1 

1 

in 

1 

1 

1 

1 

1 

3 

1 

1 

1 

3 

1 

1 

3 

1 

1 

1 

«  1 

1 

1 

1 

1 

1 

na 

o 

1 

1 

1 

3 

1 

1 

1 

1 

1 

• 

1 

1 

1 

1 

1 

•rH 

1 

1 

1 

O  1 

1 

1 

1 

1 

1 

o 

3 

1 

1 

p 

1 

a 

1 

1 

1 

1 

1 

3 

1 

1 

1 

60 

1 

1 

p 

1 

1 

1 

•  1 

1 

1 

1 

1 

1 

o 

rH 

1 

1 

3 

1 

3 

1 

1 

1 

1 

1 

in 

1 

1 

3 

1 

in 

• 

1 

1 

3  1 

1 

1 

1 

1 

1 

60 

3 

rH 

1 

rH 

1 

jC 

1 

1 

1 

1 

1 

rH 

1 

60 

•H 

1 

1 

3 

o 

1 

1 

•  t 

1 

1 

1 

1 

1 

3 

1 

•H 

1 

<u 

in 

1 

1 

1 

1 

1 

in 

3 

1 

3 

s 

otr 

1 

1 

O 

• 

1 

1 

3  1 

1 

• 

1 

1 

1 

in 

P 

3 

e 

o 

1 

rH 

1 

1 

1 

1 

1 

rH 

P 

60 

•H 

3 

1 

1 

3 

1 

1 

1 

1 

o 

1 

1 

1 

tn 

a  p 

•H 

X 

1 

<D 

+j 

rH 

1 

1 

1 

1 

1 

3 

3 

3 

s 

P 

60 

1 

1 

P 

• 

1 

1 

A  1 

1 

• 

1 

1 

1 

3 

3 

in 

p 

v— / 

1 

fH 

•H 

3 

1 

1 

1 

1 

1 

P 

s 

•H 

3 

33 

3 

1 

1 

3 

3 

1 

1 

in  1 

1 

3 

in 

1 

1 

P 

o 

p 

1 

X 

+-> 

3 

1 

1 

1 

1 

1 

3 

? 

P 

•H 

1 

1 

a 

in 

1 

p  1 

1 

• 

3 

1 

1 

X 

X 

rH 

1 

rt 

P 

1 

1 

1 

1 

1 

S 

in 

3 

na 

s 

1 

1 

a 

60 

1 

O  1 

1 

3 

na 

1 

1 

3 

3 

osr 

P 

1 

H 

T) 

in 

1 

1 

1 

1 

1 

3 

P 

3 

1 

1 

o 

in 

3 

in 

3  1 

1 

3 

1 

3 

uST 

P 

o 

1 

c 

in 

1 

1 

1 

1 

in 

O 

'T3 

tO* 

60 

P 

1 

1 

o 

60 

•H 

60 

na  1 

1 

rH 

1 

P 

3 

1 

+-> 

cd 

4-1 

3 

1 

1 

1 

1 

3 

Vi 

3 

33 

1 

in 

3 

60 

3 

O  1 

1 

in 

X 

1 

3 

tn 

p 

P 

X 

1 

O 

X 

1 

1 

1 

g 

O 

3 

60 

•H 

1 

60  uiT 

•H 

P 

•H 

P  1 

1 

iH 

• 

S 

60 

3 

O 

tn 

3 

1 

a 

Vi 

3 

1 

1 

1 

3 

Vi 

3 

3 

rH 

3 

1 

3 

p 

O 

60 

a  1 

1 

o 

s 

o 

3 

3 

3 

3 

P 

1 

+-> 

<L) 

OO  P 

Vi 

1 

1 

3 

Vi 

4-1 

60 

•H 

P 

1 

•H 

in 

4-1 

P 

1 

1 

o 

3 

• 

X 

•H 

s 

P 

tn 

3 

1 

3 

X 

3 

3 

1 

1 

•H 

3 

3 

3 

rH 

o 

•H 

1 

p 

3 

3 

O 

I-H  1 

1 

p 

in 

3 

P 

p 

a  p 

rH 

1 

O 

6 

•fH 

w!T 

ana 

o 

g 

4-1 

O 

♦H 

iH 

p 

1 

in 

tj 

O 

rH 

4-t 

3  1 

1 

• 

3 

p 

•H 

tn 

a 

1 

1 

3 

X 

a 

3 

3 

3 

3 

3 

iH 

o 

60 

3 

3 

3 

P  1 

1 

3 

cjiir 

3 

P 

♦H 

3 

tn 

1 

+-> 

C 

in 

3 

o 

3 

•H 

rH 

O 

rH 

p 

in 

in 

3 

O 

O 

in 

3 

in 

3  in 

1 

60 

•H 

4h 

crna 

P 

na 

1 

3 

•iH 

a 

o 

rH 

N 

3 

3 

X 

o 

3 

3 

•H 

P 

3 

P 

3 

S  3 

1 

na 

in 

3 

3 

3 

o 

3 

1 

a 

X 

3 

•iH 

Vi 

P 

g 

O 

O 

p 

g 

X 

O 

in 

O 

3 

1 

3 

3 

3 

60 

p 

o 

p 

1 

c 

Vi 

•rH 

a 

X 

X 

X 

X 

X 

3 

3 

P 

P 

3 

3 

P 

P 

X  O 

X 

3 

P 

in 

3 

60 

3 

na 

3 

l-H 

•M 

4-1 

3 

3 

Vi 

Vi 

Vi 

na 

P 

3 

P 

P 

I— 1 

3 

•V 

P 

u!r 

P 

P 

p 

in 

3 

•H 

3 

o 

O 

tn 

V) 

rH 

3 

3 

3 

3 

3 

3 

3 

•H 

3 

3 

3 

•H 

in 

3 

3 

3  1^ 

3 

S 

rH 

X 

•H 

•H 

rH 

•H 

a 

to 

3 

TJ 

rH 

s 

S 

e 

e 

S 

O 

a 

g 

4-1 

4-1 

in 

g 

in 

4-1 

3 

4h 

e  3 

rH 

na 

na 

na 

3 

§ 

p 

p 

3 

p 

o 

vO 

Td 

rH 

3 

•H 

•H 

•H 

•H 

•H 

O 

a 

3 

3 

3 

3 

3 

3 

3 

O 

3 

•H  P 

p 

3 

3 

P 

P 

3 

X 

P 

X 

X 

a> 

3 

o 

P 

3 

3 

3 

Vi 

Vi 

3 

o 

rH 

O 

O 

•H 

rH 

P 

O 

P 

O 

p  3 

3 

3 

3 

3 

3 

^H 

3 

3 

3 

3 

tn 

♦-H 

u 

in 

a 

a 

a 

a 

a 

in 

u 

< 

2 

2 

< 

oa 

2 

HH 

2 

a  s 

U 

2 

2 

2 

s 

a 

2 

a 

s 

a 

rH 

0) 

vO 

rH 

(N 

to 

'!d‘ 

(Ji 

rH 

iH 

CM 

X 

rH 

CN 

C7> 

rH 

CN 

rH 

rH 

to 

LO 

cy> 

iH 

CN 

to 

rH 

CN 

to 

> 

rH 

rH 

to 

to 

to 

to 

to 

3" 

LO 

LO 

LO 

LO 

X 

X 

X 

Ol 

cn 

I-H 

CN 

CN 

CN 

CN 

to 

to 

to 

'3‘ 

■3- 

"'d- 

(U 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to  Td" 

'd' 

nt 

nf 

'd- 

nf 

nt 

nj- 

nt 

ij 

00 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to  to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

0) 

X 

4-> 

or 

s 

<i> 

o 

U  *3 

t-H  O 

in  o 

c 

a 

o 

'3  in 

a 

•  iH 

<U  3 

CN 

+-> 

+j  in 

to 

rt 

3  C 

rH 

rH 

IN 

rr> 

rH 

rH 

rH 

to 

LO 

cn 

iH 

CN 

to 

'3‘ 

<Ji 

rH 

CN 

to 

Tt  LO 

iH 

rH 

CN 

to 

LO 

X 

CN 

to 

LO 

o 

rH  (D 

\o 

rT> 

IN 

•3- 

LO 

lO 

LO 

LO 

X 

X 

X 

X 

X 

CO 

CT^ 

o> 

<7> 

cn 

• 

^H 

rH 

rH 

•iH 

3  U 

^H 

rH 

tH 

CN 

(N 

(N 

(N 

(N 

(N 

(N 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN  CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

o 

to 

to 

to 

t+H 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to  to 

to 

to 

to 

to 

to 

to 

to 

• 

to 

to 

to 

•H 

1 

1 

1 

1 

1 

1 

1 

1 

1 

• 

1 

1 

1 

1 

1 

1 

1 

1 

1  1 

1 

1 

1 

1 

1 

1 

1 

3 

1 

1 

1 

to 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

1 

1 

1 

1 

1 

1 

1 

1 

1  1 

1 

1 

1 

1 

1 

1 

1 

• 

1 

1 

1 

to 

1 

1 

1 

1 

1 

1 

1 

1 

1 

• 

1 

1 

1 

1 

1 

1 

1 

1 

1  1 

1 

1 

1 

1 

1 

1 

1 

3 

1 

1 

1 

rt 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

1 

1 

in 

in 

1 

1 

1 

1 

1  1 

1 

1 

1 

1 

1 

1 

1 

1 

tn 

tn 

i-H 

1 

1 

1 

1 

1 

1 

3 

1 

1 

• 

1 

in 

iH 

3 

1 

1 

1 

1 

1  1 

1 

1 

1 

1 

1 

1 

1 

tn 

tn 

p 

p 

• 

u 

1 

1 

1 

1 

1 

1 

rH 

1 

1 

3 

1 

i-H 

•H 

•H 

1 

1 

1 

1 

1  1 

1 

1 

1 

1 

na 

1 

1 

p 

rH 

o 

3 

1 

1 

1 

1 

1 

1 

•H 

1 

1 

in 

•H 

in 

iH 

1 

1 

1 

1 

1  1 

in 

1 

1 

1 

3 

1 

1 

o 

I-H 

3 

3 

X 

1 

in 

1 

1 

1 

1 

p 

3 

1 

3 

in 

3 

a  1 

1 

• 

1 

1  1 

p 

1 

1 

1 

P 

1 

1 

3 

•H 

na 

na 

+J 

3 

1 

3 

1 

1 

1 

1 

iH 

1 

in 

P 

3 

3 

a 

• 

1 

o 

1 

1  1 

o 

1 

1 

1 

3 

1 

1 

na 

6 

o 

o 

c 

+-> 

rH 

1 

tn 

1 

1 

1 

1 

X 

•H 

1 

p 

3 

3 

P 

3 

o 

1 

• 

1 

1  1 

3 

1 

1 

1 

3 

1 

1 

o 

P 

P 

o 

w 

+-> 

1 

u 

in 

1 

1 

1 

3 

p 

1 

o 

P 

P 

3 

in 

• 

3 

1 

1  1 

na 

1 

1 

1 

P 

1 

1 

P 

rH 

a 

a 

o 

3 

•H 

1 

3 

na 

• 

1 

1 

iH 

1 

3 

X 

3 

3 

o 

• 

1 

1  1 

o 

1 

1 

in 

P 

1 

1 

a 

T) 

■p 

1 

a 

o 

o 

1 

1 

o 

p 

1 

33 

•H 

33 

rH 

• 

•H 

3 

3 

1  1 

p 

1 

1 

3 

1 

tn 

3 

iH 

na 

C 

1 

o 

• 

1 

1 

o 

1 

O 

4-1 

33 

O 

3 

3 

p 

P 

1  1 

a  1 

1 

O 

P 

1 

3 

rH 

P 

3 

3 

1 

h-l 

^3 

1 

60 

3 

1 

1 

rH 

o 

1 

P 

O 

O 

O 

X 

3 

1  1 

1 

1 

•H 

O 

1 

•H 

3 

in 

O 

p 

1 

3 

1 

• 

1 

O 

3 

iH 

in 

a 

60 

O 

4h 

•H 

in 

P 

1  1 

3 

in 

in 

p 

1 

p 

P 

•H 

3 

3 

1 

in 

u 

3 

in 

•H 

Vi 

4-1 

3 

3 

4-1 

p 

in 

UtT 

p 

O 

1  1 

3 

p 

p 

3 

na 

1 

o 

3 

u!r 

60  I-H 

CN 

1 

60 

3 

3 

rH 

3 

*H 

X 

•H 

3 

p 

p 

o 

3 

1  in 

o 

o 

o 

3 

1 

p 

3 

P 

3 

3 

1 

3 

X 

•V 

3 

3 

P 

a!T 

p 

3 

X 

3 

P 

o 

o 

rX 

3 

O 

1  p 

p 

3 

3 

3 

3 

1 

o 

•H 

tn 

3 

P 

0) 

S 

1 

X 

p 

tn 

3 

3 

O 

o 

rH 

g 

3 

3 

3 

3 

O 

Td 

O 

1  o 

in 

na 

na 

in 

O 

1 

3 

£ 

3 

rH 

rH 

1 

■3 

3 

'3 

•H 

Vi 

3 

iH 

p 

o 

3 

•H 

S 

rH 

TJ 

O 

o 

1  3 

o 

o 

3 

P 

rH 

P 

3 

rH 

wiT 

Xi 

g 

1 

3 

3 

O 

3 

TJ 

Vi 

rH 

o 

iH 

X 

3 

3 

O 

iH 

P 

33 

1  na 

uTT 

p 

P 

•H 

60 

o 

4h 

o 

3 

3 

oj 

3 

1 

3 

iH 

O 

P 

X  P 

3 

3 

rH 

a 

o 

3 

P 

X 

a 

3 

1  o 

a 

a 

o 

3 

•H 

3 

P 

3 

H 

3 

1 

X 

60 

3 

X 

in 

S 

P 

3 

X 

3 

a 

X 

1  p 

3 

WtT 

s 

P 

iH 

P 

3 

p 

1 

iH 

O 

4h 

P 

in 

in 

P 

•H 

3 

3 

•H 

1  a 

3 

3 

in 

in 

rH 

3 

s 

•H 

X 

X 

3 

in 

3 

U 

O 

uD* 

O 

3 

3 

3 

3 

3 

3 

X  P 

P 

e 

1 

O 

> 

o 

in 

rH 

rH 

X 

3 

4h 

o 

s 

•H 

u 

40 

• 

3 

3 

P 

•H 

P 

P 

O 

O 

3 

rH 

p 

3 

3 

1 

1  g 

P 

•H 

p 

p 

3 

3 

3 

P 

p 

na 

p 

3 

3 

O 

X 

in 

3 

X 

6 

O 

3 

3 

3 

3 

P 

P 

X 

1  3 

in 

in 

in 

3 

P 

P 

rH 

3 

P 

p 

rH 

c 

tn 

60 

3 

in 

p 

in 

3 

o 

3 

X 

3 

P 

P 

3 

3 

P 

O 

O 

na 

3  in 

3 

3 

iX 

3 

3 

o 

g 

to 

O 

o 

3 

60 

e 

Vi 

3 

3 

S 

•H 

P 

3 

P 

P 

P 

3 

P 

P 

3 

3 

3 

•S  & 

P 

P 

X 

in 

3 

3 

3 

2 

3 

3 

3 

a 

•3 

3 

o 

3 

3 

rH 

3 

Vi 

3 

rH 

P 

•H 

•H 

•H 

O 

O 

O 

O 

3 

3 

X 

in 

3 

•H 

•H 

O 

o 

iH 

iH 

P 

(X 

3 

PI 

3: 

a 

X 

ID 

U 

OQ 

U 

u 

CO 

> 

> 

a 

a 

a 

c_? 

C_) 

a 

X  ID 

C_J 

< 

< 

ID 

s 

s 

2 

2 

QQ 

a 

CO 

»— 1 

rH 

rH 

CN 

rH 

rH 

iH 

to 

LO 

CT> 

iH 

CN 

to 

iH 

CN 

to 

^  LO 

rH 

iH 

CN 

to 

LO 

X 

a 

CN 

to 

LO 

\o 

cr> 

CN 

■3- 

LO 

LO 

LO 

LO 

X 

X 

X 

X 

X 

00 

cn 

ca> 

la^ 

a 

a 

rH 

rH 

rH 

rH 

rH 

iH 

1— 1 

(N 

(N 

(N 

CN 

<N 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN  CN 

CN 

CN 

CN 

CN 

(N 

CN 

CN 

CN 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to  to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

24 


P 

o  in 

0 

U 

1— 1  o 

C/D  o 

t3  in 

0  3 

P  in 

3  3 

00 

rH 

(N 

to 

3" 

LO 

I-H 

CN> 

3- 

LO 

vO 

CO 

rH 

CM 

vO 

<7^ 

I-H 

(N 

LO 

vO 

<7^ 

CO 

rH 

CM 

to 

I-H 

CM 

i-H  0 

3" 

LO 

LO 

LO 

LO 

LO 

LO 

vO 

vO 

vO 

VO 

vO 

vO 

vO 

00 

00 

00 

00 

00 

CO 

rH 

rH 

rH 

CM 

CM 

0  U 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

to 

LO 

LO 

LO 

LO 

to 

LO 

to 

to 

to 

vO 

to 

LO 

to 

LO 

vO 

vO 

vO 

vO  vO 

0^ 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

• 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

to 

1 

1 

1 

1 

1 

1 

• 

o 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

o 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

1 

1 

1 

• 

p 

1 

1 

1 

1 

1 

1 

• 

1 

1 

1 

1 

1 

• 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

p 

1 

1 

1 

0 

Ph  I 

to 

1 

1 

1 

1 

o 

1 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

1 

A 

1 

1 

1 

1 

1 

•rH 

1 

1 

1 

• 

0 

1 

p 

1 

1 

1 

1 

• 

1 

1 

1 

1 

1 

• 

1 

1 

1 

1 

p 

1 

X 

1 

to 

1 

1 

1 

x: 

p 

1 

to 

p 

O 

1 

p 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

p 

1 

1 

1 

1 

p 

to 

p 

1 

0 

1 

1 

1 

o 

p 

1 

Ph 

X 

1 

0 

1 

1 

1 

1 

• 

1 

1 

1 

X 

1 

1 

1 

1 

1 

0 

p 

0 

1 

p 

1 

1 

1 

3 

0 

1 

9k 

0 

1 

s 

1 

1 

1 

1 

3 

1 

1 

1 

p 

1 

1 

1 

1 

S 

0 

p 

1 

•iH 

1 

1 

1 

e 

G 

1 

3 

in 

1 

3 

1 

1 

1 

1 

0 

1 

1 

1 

0 

0 

1 

1 

1 

1 

Ph 

•rH 

1 

Xi 

1 

1 

• 

Ph 

1 

Ph 

0 

9K 

1 

P 

1 

3} 

1 

1 

rH 

X 

1 

1 

p 

0 

p 

1 

1 

1 

1 

•iH 

o 

Xi 

1 

o 

1 

1 

o 

Of 

•rH 

X 

P 

X 

1 

p 

1 

P 

1 

1 

0 

p 

X 

p 

1 

1 

•H 

p 

♦H 

1 

to 

1 

1 

3 

o 

1 

3 

1 

1 

• 

p 

3 

p 

00 

•rH 

p 

1 

to 

1 

3 

1 

1 

rH 

•H 

P 

0 

1 

X 

xi 

•H 

xi 

1 

oo 

1 

1 

CT*  vtr 

3 

1 

s 

1 

1 

0 

•iH 

CT* 

0 

P 

'S 

0 

1 

P 

1 

O 

1 

1 

Xi 

p 

0 

p 

1 

p 

o 

xi 

o 

1 

p 

1 

1 

0 

6 

1 

1 

1 

• 

to 

0 

p 

•iH 

p 

1 

•iH 

1 

XI 

1 

1 

a 

3 

•H 

1 

0 

3 

o 

3 

to 

•iH 

1 

to 

to 

1 

33 

1 

1 

p 

•rH 

•H 

in 

3 

•rH 

1 

1 

xi 

to 

to 

E- 

TJ 

•H 

Xi 

1 

p 

s 

3 

6 

p 

p 

1 

p 

P 

0 

I-H 

1 

0 

1 

1 

33 

X 

x: 

P 

G 

x: 

1 

oo  1 

o 

p 

rH 

3 

xi 

o 

X 

•H 

s 

o 

3 

1 

p 

O 

o 

3 

1 

P 

1 

to 

9k 

P 

P 

CJ 

0 

o 

1 

p 

1 

p 

o 

o 

■p 

3 

o 

3 

p 

Xi 

to 

& 

to 

0 

1 

0 

•H 

3 

•rH 

1 

3 

1 

0 

to 

3 

33 

3 

Ph 

X 

3 

1 

•rH 

1 

•iH 

p 

P 

3 

3 

e 

0 

o 

0 

to 

to 

XI 

1 

p 

to 

p 

p 

1 

I-H 

1 

o 

0 

x: 

g 

G 

to 

P 

G 

1 

p 

1 

3 

p 

P^ 

U 

G 

p 

3 

•rH 

0 

p 

0 

to 

p 

to 

p 

p 

1 

0 

1 

p 

p 

o 

3 

•rH 

P 

1 

3 

1 

to 

P 

p 

P 

0 

in 

•H 

e 

p 

'P 

to 

p 

p 

p 

3 

•rH 

3 

1 

p 

1 

3 

•iH 

P 

P 

to 

in 

1 

to 

1 

0 

o 

3 

tJO 

p 

xi 

p 

3 

3 

Ph 

0 

3 

cp 

Ph 

s 

Cp 

3 

1 

1 

rH 

x: 

0 

I-H 

o 

3 

3 

1 

3 

to 

oS 

P 

o 

o 

3 

o 

o 

00 

to 

P 

33 

s 

I-H 

to 

33 

1 

oS 

to 

3 

o 

G 

•iH 

O 

1 

0 

p 

0 

1 

§ 

•H 

3 

3 

p 

3 

P 

P 

o 

rH 

rH 

P 

I-H 

P 

1 

p 

X3 

3 

rH 

p 

P 

0 

1 

G 

0 

p 

00 

P 

3 

PS 

nS 

e 

•H 

33 

•H 

o 

o 

oS 

3 

3 

3 

•rH 

1 

oc 

0 

s 

o 

3 

3 

00 

•rH 

P 

1 

G 

3 

3 

3 

p 

O 

p 

oo 

p 

•iH 

P 

•iH 

1 

p 

p 

oS 

•rH 

•rH 

P 

P 

3 

1 

o 

P 

0 

oS 

•rH 

Q* 

X 

o 

P 

0 

p 

•H 

p 

rH 

in 

p 

P 

p 

rH 

• 

•H 

•rH 

to 

p 

o 

0 

•iH 

0 

rH 

• 

•rH 

o 

00 

p 

3 

p 

5 

i-i 

o 

•H 

3 

uD* 

P 

p 

p 

3 

o 

P 

p 

to 

0 

3 

p 

Of 

p 

o 

rH 

o 

p  m 

x: 

to 

p 

HH 

P 

rH 

•H 

s 

p 

p 

•H 

in 

0 

to 

P 

to 

P 

• 

3 

s 

0 

o 

G 

0 

•iH 

3 

•rH 

0 

• 

p 

to 

CJ 

p 

to 

in 

3 

33 

p 

33 

0 

p 

o 

P.rH 

3 

0 

3 

0 

0 

& 

0 

rH 

•iH 

o 

s 

p 

to 

> 

u 

0 

o 

P 

p 

o 

3 

to 

3 

P 

O 

X 

O 

Ph 

•H 

0 

s 

rH 

o 

33 

? 

33 

P 

• 

S 

e 

3 

cp 

p 

g 

Cp 

3 

p 

to 

• 

0 

3 

•iH 

p 

37 

vO 

TJ 

0 

O 

0 

O 

3 

p 

Ph 

3 

3 

I-H 

p 

O 

p 

0 

p 

o 

O 

Cp 

3 

o 

0 

0 

0 

•rH 

p 

rH 

P 

o 

P 

CT> 

P 

S 

b 

H 

CL, 

CL, 

CO 

CL, 

CO 

00 

H-l 

CL, 

hH 

CJ 

u 

H 

CO 

O 

< 

u 

oc 

S 

CO 

s 

CD 

E- 

CO 

s 

HH 

i-H 

►H 

rH 

00 

I-H 

(3 

to 

3- 

LO 

I-H 

(N 

3- 

LO 

vO 

I-H 

CM 

vP 

tT^ 

I-H 

<N 

to 

VP 

cn 

CO 

rH 

CM 

to 

I-H 

CM 

0 

3" 

LO 

LO 

LO 

LO 

LO 

LO 

vO 

vO 

\o 

vO 

vO 

vO 

vP 

00 

00 

00 

00 

00 

CO 

rH 

rH 

I-H 

CM 

CM 

> 

LO 

LO 

LO 

LO 

LO 

LO 

to 

LO 

to 

to 

LO 

to 

LO 

LO 

LO 

LO 

to 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

vO 

vO 

vO 

vO 

vO 

0 

00 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

0 

x 

P 

I-H 

p 

O  W 

to 

0 

CM 

p 

CJ  TO 

to 

o 

H- 1  O 

«p 

C/D  O 

CO 

CM 

3 

^3  in 

(N 

O 

0  3 

to 

•H 

p  in 

A 

to 

p 

3  3 

vO 

<7^ 

rH 

rH 

C7> 

I-H 

rH 

CM 

to 

vO 

C7i 

I-H 

rH 

C7^ 

CM 

I-H 

CM 

3" 

to 

vO 

C'. 

I-H 

CM 

3 

i-H  0 

3" 

vO 

00 

C7i 

CO 

C3^ 

cr> 

CT> 

I-H 

r— H 

rH 

<M 

to 

to 

to 

to 

to 

to 

to 

O 

0  CJ 

■3- 

3" 

3" 

3" 

3" 

3" 

3" 

3- 

3" 

3" 

3" 

3" 

3- 

CM 

LO 

LO 

LO 

LO 

to 

LO 

to 

LO 

LO 

LO 

LO 

LO 

Ofi 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

tH 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

• 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

♦H 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

o 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

t/) 

1 

1 

1 

1 

1 

to 

1 

f 

1 

1 

1 

1 

• 

1 

1 

1 

1 

1 

1 

1 

1 

p 

1 

1 

1 

1 

</) 

1 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

1 

0 

1 

I 

1 

1 

1 

1 

1 

1 

p 

1 

1 

1 

1 

3 

1 

1 

1 

1 

1 

o 

0 

1 

to 

1 

1 

1 

1 

• 

1 

1 

1 

1 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

•H 

P 

1 

I-H 

1 

1 

1 

1 

p 

1 

1 

1 

1 

1 

1 

1 

to 

G 

1 

to 

oo 

1 

00 

1 

• 

CJ 

1 

1 

1 

1 

1 

> 

•H 

1 

•iH 

1 

1 

1 

1 

• 

1 

1 

to 

1 

1 

1 

1 

1 

X 

Ph 

to 

p 

p 

1 

p 

1 

TJ 

1 

1 

1 

1 

1 

p 

1 

3 

1 

1 

1 

1 

•V 

o 

1 

1 

0 

1 

1 

1 

1 

1 

3 

•rH 

rH 

o 

•rH 

1 

•iH 

1 

1 

1 

1 

1 

1 

0 

1 

Ph 

1 

1 

1 

1 

to 

X 

1 

1 

p 

1 

1 

1 

1 

1 

? 

3 

•rH 

p 

p 

1 

g 

1 

■M 

p 

0 

1 

PS 

p: 

1 

1 

to 

33 

1 

1 

1 

1 

1 

p 

0 

1 

to 

•rH 

1 

1 

1 

1 

1 

P 

cr 

3 

o 

p 

1 

M 

1 

c 

p 

I-H 

1 

p 

P 

1 

1 

0 

1 

OS' 

1 

1 

1 

1 

o 

1 

0 

00 

1 

1 

1 

1 

1 

•H 

0 

P 

3 

3 

1 

o 

1 

o 

in 

p 

1 

o 

o 

1 

1 

3) 

P 

1 

1 

1 

1 

1 

3 

to 

1 

p 

p 

1 

1 

1 

1 

3 

00 

O 

p 

O 

1 

Cp 

1 

o 

3 

•H 

1 

IS 

1 

1 

0 

3 

1 

1 

1 

1 

1 

33 

p 

1 

•rH 

0 

1 

1 

p 

1 

1 

P 

P 

p 

1 

1 

*3 

p 

1 

1 

1 

•tH 

O 

1 

to 

1 

1 

1 

1 

O 

o 

1 

X) 

1 

1 

0 

1 

1 

to 

p 

o 

rH 

1 

I-H 

1 

3 

1 

I-H 

rH 

1 

00 

•H 

1 

g 

1 

1 

1 

1 

P 

3 

1 

p 

p 

1 

1 

p 

1 

X 

•iH 

G 

oS 

3 

1 

3 

1 

1 

HH 

tj 

1 

3 

3 

1 

p 

rH 

p 

1 

3 

1 

1 

1 

1 

Cp 

Ph33 

1 

3 

o 

1 

1 

•rH 

1 

p 

oo 

P 

1 

P 

1 

1 

3 

1 

P 

P 

1 

•H 

3 

X) 

1 

p 

1 

1 

to 

o 

1 

P 

•rH 

1 

1 

x: 

1 

0 

p 

0 

oS 

to 

0 

1 

0 

1 

d 

PS 

0 

0 

1 

xi 

3 

1 

33 

1 

1 

0 

3 

I-H 

p 

1 

p 

1 

1 

o 

X 

p 

•rH 

> 

6 

1 

G 

1 

(N 

p 

e 

e 

in 

in 

uiT  4h 

1 

1 

1 

,p 

0 

3 

Ph 

1 

oS 

to 

1 

1 

3 

p 

•rH 

> 

P 

9% 

o 

1 

1 

P 

o 

bO 

•iH 

1 

to 

1 

3 

I-H 

P 

1 

3 

1 

X 

G 

0 

X2 

o 

o 

to 

p 

9% 

1 

9k 

1 

(U 

0 

s 

rH 

m 

p 

rH 

OO 

to 

1 

to 

p 

to 

P 

0 

to 

1 

to 

rQ 

1 

p 

p 

o 

G 

o 

0 

p 

in 

1 

to 

1 

3 

3 

•H 

o 

p 

3 

1 

rH 

I-H 

oo 

oS 

6 

to 

1 

0 

6 

1 

0 

P 

•rH 

3 

s 

p 

I-H 

1 

I-H 

1 

I-H 

P 

O 

a.  cu 

•iH 

O 

1 

0 

3 

p 

0 

o 

to 

P 

o 

1 

p 

o 

x: 

G 

oS 

oS 

3 

o 

1 

o 

1 

3 

3 

0 

g 

p 

0 

1 

p 

3 

•H 

1^ 

rH 

3> 

rH 

P 

•rH 

u 

1 

•rH 

•iH 

o 

P 

rH 

o 

1 

o 

1 

E-h 

3 

P 

P 

p 

erf 

CJLtT 

3 

P 

to 

p 

> 

p 

X5 

•iH 

0 

oo 

0 

00 

1 

x: 

p 

3 

37 

in 

in 

O 

3 

p 

1 

p 

1 

0 

O 

3 

p 

O 

3 

p 

3 

Ph 

•rH 

o 

P 

P 

p 

rH 

1 

u 

o 

fi 

I-H 

P 

P 

•rH 

1 

1 

X 

X 

s 

0 

I-H 

in 

00 

o 

rH 

o 

x> 

oS 

to 

to 

tp 

3 

oS 

•iH 

0 

3 

• 

3 

3 

0 

o 

0 

9\ 

p 

0 

1 

0 

1 

P 

P 

rH 

p 

I-H 

3 

Ph 

O 

3 

P 

o 

6 

P 

OO 

•rH 

p 

in 

p 

p 

to 

p 

to 

p 

p 

•H 

0 

rH 

•H 

rH 

0 

33 

rH 

to 

rH 

3 

t-H 

•rH 

in 

P 

s 

P 

• 

P 

P 

Cp 

3 

0 

p 

to 

•rH 

0 

•iH 

0 

c 

m 

0 

x: 

o 

3 

p 

3 

o 

O 

3 

0 

0 

I-H 

3 

p 

to 

P 

c3 

0 

0 

G 

to 

•rH 

> 

> 

to 

3  x: 

& 

x: 

& 

o 

3 

0 

o 

in 

P 

3 

P 

to 

P 

P 

M-t 

0 

rH 

P 

xo 

o 

O 

0 

P 

• 

P 

p 

p 

I-H 

0 

P 

•rH 

*0 

0 

o 

p. 

p- 

’3 

X 

p 

•H 

0 

rH 

0 

•H 

Ph 

0 

3 

p 

o 

0 

3 

rH 

O 

p 

P 

p 

3 

o 

•rH 

•rH 

o 

o 

p 

3 

p 

3 

p 

3 

CO 

< 

s 

2 

Cu 

S 

s 

S 

CO 

CO 

CJ 

S 

CP 

CD 

CO 

1— 1 

CIh 

CJ 

s 

o 

CP 

u 

a: 

HH 

S 

S 

< 

HH 

vO 

CJi 

I-H 

rH 

Oi 

I-H 

I-H 

CM 

to 

vO 

cn 

rH 

rH 

C3^ 

CM 

I-H 

CM 

to 

to 

vX 

rH 

CM 

3- 

'3' 

3" 

vO 

oo 

Oi 

cn 

cr> 

cn 

cn 

o 

rH 

I-H 

CM 

to 

to 

to 

to 

to 

to 

to 

3" 

•3- 

3" 

3" 

3" 

3" 

3’ 

3- 

3- 

3" 

3" 

3- 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

25 


u 

O  V) 

o 

HH  o 
c/)  o 


^3  U) 

o  d 

•P  (A 

rt  c 

I— (  OJ 

(1)  u 


0 


H 


P 

d 

p. 

p 

3 

O 


3 

P 


to 

\0 


0 

rH 

P 

•H 

P 


p 

0 

,p 


X 

p 

p 

tf) 

3 

'3 

P 


(N 

to 

P 

CM 

ip 

CM 

P 

p 

cr» 

rH 

P 

CM 

p 

p 

<M 

to  P  P 

P 

CM 

p 

CM  to  3- 

P 

p 

CM 

to 

CM 

(N 

CM 

to 

to 

3" 

3" 

LO 

Oi 

CT» 

rH 

CM 

CM 

to 

3" 

■p-  LO  vO 

p 

i-H  i—H 

to 

3" 

3" 

3- 

r^ 

00 

00 

00 

00 

00 

00 

00  00  00 

00 

00 

3^ 

to^ 

CTJ 

Oi 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

to 

1 

1 

to 

1 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to  to  to 

1  1  1 

1  1  tn 

to 

1 

to 

1 

1 

to 

1 

1 

to  to  to 

1  1  1 
III 

to 

1 

1 

to 

1 

■ 

to 

1 

1 

to 

1 

■ 

in 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

• 

o 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

•H 

1 

1 

1 

1 

1 

1 

1 

• 

! 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

p 

1 

1 

1 

1 

1 

1 

tn 

1 

• 

1 

1 

to 

1 

to 

to 

1 

P 

1 

1 

1 

to 

1 

1 

1 

1 

1 

P 

1 

1 

1 

1 

1 

1 

p 

1 

0 

1 

1 

p 

1 

P 

0 

1 

PL, 

I 

1 

1 

1 

1 

1 

1 

1 

P 

1 

1 

1 

1 

1 

1 

P 

1 

• 

1 

in 

o 

to 

3 

•H 

1 

pL, 

1 

1 

1 

p 

1 

1 

1 

1 

1 

Pi 

in 

1 

1 

1 

1 

1 

P 

1 

3 

1 

0 

p 

0 

0 

Ip 

to 

3 

1 

1 

1 

•H 

1 

to 

1 

1 

P 

1 

p 

• 

1 

1 

1 

1 

P 

1 

1 

o 

p 

to 

S 

PL, 

0 

to 

1 

1 

1 

P 

1 

p 

1 

1 

pL, 

1 

0 

P 

o 

1 

1 

1 

1 

1 

1 

•H 

3 

3 

3 

& 

•rH 

1 

1 

1 

0 

1 

p 

1 

1 

0 

1 

P 

P 

• 

bO 

bO 

1 

1 

ciS" 

1 

P 

O 

1 

> 

o 

0 

P 

3 

P 

oS 

1 

1 

1 

P 

0 

p 

1 

1 

o 

1 

•H 

P 

0 

P 

p 

1 

1 

1 

3 

•H 

1 

0 

o 

Ip 

p 

to 

1 

1 

Ip 

P 

P 

1 

1 

X 

1 

CiO 

• 

•H 

•rH 

1 

in 

#1 

1 

0 

«P 

1 

n3 

to 

PL, 

P 

1 

1 

p 

B 

P 

1 

1 

0 

1 

P 

ulr 

p 

P 

P 

1 

P 

in 

1 

S 

•H 

1 

0 

UiT 

3 

aU 

3 

3 

1 

1 

p 

IS 

uD" 

1 

1 

1 

0 

•rH 

•H 

1 

P 

0 

1 

P 

P 

1 

bO 

p 

•rH 

to 

0 

1 

1 

0 

wU 

S3 

1 

1 

1 

m 

P 

P 

in 

o 

p 

1 

•H 

3 

1 

3 

3 

to 

to 

B 

1 

1 

B 

to 

1 

1 

to 

1 

OiIT 

P 

p 

P 

P 

p 

o 

1 

3 

0 

1 

•H 

p 

p 

Ip 

0 

tJtJT 

pL, 

1 

1 

to 

0 

p 

1 

1 

0 

1 

0 

p 

0 

0 

P 

p 

X 

1 

o' 

•H 

1 

P 

p 

3 

P 

o 

•H 

1 

1 

to 

bO 

P 

3 

1 

1 

Ip 

1 

in 

Ip 

0 

P 

P 

P 

0 

o 

1 

0 

O 

1 

3 

p 

0 

O 

3 

P  to  3 

to 

1 

3 

3 

P 

0 

1 

1 

o 

1 

0 

rH 

s 

P 

0 

•H 

in 

to 

1 

to 

0 

s 

•rH 

P 

3  *3  CT" 

1 

o 

•H 

p 

s 

1 

1 

•rH 

1 

p 

0 

p 

o!T 

OS' 

p 

43 

0 

3 

1 

P 

& 

3 

•3 

•rH 

0 

3  0 

O 

1 

•rH 

S3 

Ph 

3 

1 

1 

43 

1 

•H 

P 

•rH 

oS 

p 

4=: 

O 

tJi3' 

1 

0 

S 

p 

0 

Ip 

B 

D 

O 

1 

o 

3  4-S 

P 

1 

1 

0 

1 

(30 

o 

3 

bO 

bO 

in 

n 

o 

•H 

to 

e 

0 

P 

B 

Cli 

Pl,  bO  O 

Ip 

1 

0 

•rH  1 

H  OS 

p 

to 

1 

> 

1 

P 

p 

cr 

P 

P 

in 

in 

p 

P 

bO 

p 

P 

to 

•H 

•H 

tJ 

1 

p 

4h  C 

3 

in 

X 

1 

1 

0 

p 

0 

•rH 

•H 

0 

oS 

0 

o 

P 

3 

3 

Ip 

3 

oS 

p 

3  O  43 

to 

pL, 

i  0 

3 

o 

1 

to 

1 

Ti 

•3 

> 

p 

o 

P 

•H 

0 

p 

u 

•rH 

CT-t 

oS 

0 

— 

P 

•rH 

p 

1 

to 

P 

p 

P 

p 

rH 

•H 

^3 

o 

P 

P 

g 

o 

•rH 

rp 

p 

0 

3  P 

to 

to  J 

>s  p 

1 

3 

0 

tP 

(p 

4h 

•H 

•rH 

P 

p 

X 

p 

O 

0 

3 

•H 

P 

P 

P 

p 

P  P 

to 

p 

X 

P  E 

■H  S 

P 

uJT 

1 

0 

p 

P 

p 

p 

3 

3 

O 

O 

o 

0 

P 

0 

P 

3 

P 

P 

o 

o 

P  P  bO 

0 

o 

P 

0  p  p 

P 

1 

P 

o 

P 

p 

p 

X3 

s 

P 

p 

p 

tn 

3 

p 

P 

B 

o 

•H 

•rH 

P  43  O 

43 

43 

Ip  ’3  0 

C4 

to 

to 

S3 

X 

o 

o 

O 

P 

P 

o 

P 

o 

•H 

3 

•H 

to 

43 

o 

•rH 

bO 

bO 

P  •( 

p  p 

O 

o 

0 

0  -r 

■H  > 

•rH 

0 

p 

rH 

o 

p 

p 

P 

•rH 

P 

o 

•H 

p 

P 

P 

bO 

3 

O 

p 

P 

P 

P 

3  43  O 

P 

p 

s 

S  3<  rH 

to 

s 

p 

•H 

•rH 

•H 

•rH 

•H 

o 

o 

P 

o 

P 

P 

3 

•H 

0 

3 

Ph 

3 

3 

0 

P^43 

P 

p 

0 

0  P  •H 

3 

p 

o 

43 

rP 

< 

< 

< 

CO 

CQ 

rJ 

Cti 

s 

E- 

E- 

W 

S 

< 

o 

CO 

CO 

Q  C 

D  CU 

S 

►3  i-J  CO 

S 

C3 

Q 

CJ 

CM 

to  cr> 

iH 

CM 

iH 

CM 

iH 

iH 

CO 

rH 

iH 

CM 

iH 

iH 

CM 

to 

iH 

iH 

iH 

CM 

iH 

CM 

to  3" 

tH 

iH 

CM 

to 

0 

CM 

CM  CM 

to 

to 

3^ 

3" 

LO 

c?> 

iH 

CM 

CM 

to 

3- 

3- 

3- 

LO 

VP 

X 

X 

iH 

rH 

iH  rH 

to 

3- 

3- 

3" 

> 

r-- 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

cn 

a, 

<Si 

CTi 

(Si 

(Si 

0 

■J 

to 

to  to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to  to 

to 

to 

to 

to 

00 

3- 

0 

43 

p 

P  ; 

o 

to 

0 

P 

CJ 

^3 

O 

JH 

O 

(P 

CO 

O 

3 

S3 

to 

O 

0 

3 

•H 

P 

to 

o 

to 

to 

p 

P 

3 

to 

3" 

rH 

CM 

to 

3- 

LO 

vO 

CO 

iH 

CM 

iH 

CM 

iH 

CM 

3" 

CM 

3-  <3, 

to 

X 

rH 

rH 

0 

CM 

CM 

CM 

to 

to 

to 

to 

to 

to 

to 

3" 

3- 

LO 

LO 

vP 

vP 

X 

c^ 

a\ 

C7^ 

(Si  (Si 

CM 

iH 

rH 

CM 

o 

0 

tj 

vO 

vO 

\D 

vO 

vO 

vO 

vO 

vO 

vO 

vO 

vO 

VP 

VP 

vP 

VP 

vP 

VP 

VP 

vP 

VP 

VP 

vp  so 

to 

X 

X 

X 

X 

•H 

•H 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to  to 

to 

to 

1 

to 

to 

1 

to 

1 

1  ** 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1  1 

1 

1 

1 

1 

1 

to 

1 

1  in 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

to 

1 

1 

1 

1 

1 

1  1 

1 

1 

1 

1 

1 

to 

1 

1  3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

1 

1 

1 

1 

1 

1 

1  1 

1 

1 

1 

1 

1 

p 

1 

1  P 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

P 

1 

1 

• 

1 

1 

1 

1  1 

1 

1 

i 

1 

1 

rH 

1 

1  P 

1 

1 

1 

1 

1 

1 

1 

• 

1 

1 

1 

1 

P 

1 

1 

o 

1 

p 

1 

1  • 

1 

1 

1 

1 

1 

• 

CJ 

1 

1  P 

1 

p 

1 

p 

1 

1 

1 

o 

1 

1 

1 

1 

P 

1 

1 

• 

1 

0 

1 

P  o 

1 

1 

1 

1 

1 

TJ 

1 

to  P 

1 

3 

1 

3 

to 

1 

1 

• 

1 

1 

1 

1 

P 

1 

1 

0 

1 

s 

1 

3  • 

1 

1 

1 

1 

1 

X 

1 

p  P^ 

1 

0 

1 

0 

3 

to 

1 

0 

1 

1 

to 

1 

PU 

1 

1 

• 

1 

1 

0  0 

1 

1 

1 

1 

1 

p 

p 

0 

1 

O  Ph 

1 

B 

1 

B 

p 

cp 

p 

1 

• 

1 

1 

P 

1 

P.  3 

1 

1 

3 

1 

US’ 

1 

B 

1 

1 

1 

1 

1 

3 

p 

rH 

1 

3  P 

1 

PL, 

to 

1 

Ph 

0 

1 

3 

1 

1 

0 

1 

P 

o 

1 

1 

1 

to 

PL,  3 

1 

1 

1 

1 

1 

o 

to 

p 

1 

S3 

1 

•H 

p 

1 

•H 

3 

1 

1 

1 

to 

1 

•H 

1 

1 

1 

0 

•H 

to 

1 

1 

to 

1 

O 

3 

•H 

1 

O  <H 

1 

3 

o 

1 

3 

u!T 

P 

1 

1 

1 

1 

43 

p 

1 

1 

to 

1 

p 

-9 

3  1 

0 

1 

1 

p 

1 

N— ./ 

.TJ 

P 

1 

p  p 

1 

o'  P 

1 

cr 

0 

1 

to 

1 

1 

w 

1 

p 

1 

1 

p 

1 

(S  P 

•H 

1 

1 

p 

1 

3 

1 

P^-H 

1 

0 

p 

1 

0 

to 

iH 

1 

0 

1 

1 

3 

1 

P 

o 

1 

1 

3 

1 

p 

0  3 

p 

1 

1 

p 

1 

1 

IH 

S3 

1 

P 

1 

P 

1 

0 

o 

1 

o 

1 

1 

•H 

to 

P 

•H 

1 

1 

0 

1 

0  ’3 

to 

1 

3. 

1 

1 

3 

to 

0  P 

1 

bO 

0 

1 

X 

p 

1 

3 

1 

to 

>  -3 

bO 

1 

1 

3 

to 

to 

^  B 

s 

0 

1 

1 

P 

3 

P  to 

1 

3 

bO 

1 

p 

p 

§ 

1 

P 

1 

0 

•H 

p 

0 

3 

1 

1 

o 

0 

0 

P  PL, 

3 

•H 

1 

1 

CM 

p 

•H  3 

1 

•H 

•H 

1 

S3 

S 

3 

to 

•H 

1 

p 

0 

o 

rH 

1 

1 

& 

•H 

•H 

to 

O  'H 

o 

’3 

1 

1 

P 

p 

43  '3 

1 

4^ 

p 

1 

3 

0 

3 

0 

iH 

to 

3 

o 

o 

0 

g 

1 

to 

B 

p 

p 

3 

•H  3  'p 

O 

to 

to 

1 

0 

0 

p 

PL,  3 

1 

O 

cp 

1 

3 

to 

O 

3 

Pl 

Pl  p 

0 

0 

p 

o 

1 

p 

o 

0 

0 

p 

p  cr 

43 

P 

0 

1 

rH 

"rP 

p 

1 

O 

0 

1 

P 

3 

P 

•H 

PL,  B 

X 

p 

p 

o 

1 

O 

o 

p 

p 

P 

p  0 

iH 

0 

iH 

1 

43 

Ph 

p 

1 

o 

p 

1 

iH 

o 

> 

43 

p 

p 

•H 

a!T 

1 

P 

p 

p 

P 

o 

0 

to 

•H 

o 

1 

P 

3 

Oi 

bOrH 

1 

1 

43 

O 

iH 

4h 

>  43 

> 

p 

O 

o 

p 

p 

P 

O  ^H 

0 

3 

•H 

•H 

1 

H 

3 

p 

P 

1 

•3 

S3 

to 

S3 

S3 

P 

S3 

E- 

0 

H 

3 

3 

•H 

43 

43 

i-H  P 

p 

43 

p 

43 

1 

tuir  c3 

1 

iH 

iH 

p 

rH 

O 

iH 

B 

iH 

o 

bC 

p 

3 

0 

S3 

3 

P^ 

0  o 

to 

p 

0 

p 

x 

X 

bo 

•H 

• 

o 

o 

0 

o 

•H 

o 

o 

•H 

3 

p 

O 

u!7 

B 

3 

o 

0 

P 

•H 

utr 

p 

>  ^ 

•H 

P 

3 

3  P 

o 

43 

43 

N 

43 

p 

43 

bO 

43 

p 

•H 

bO 

43 

Ph 

O 

p 

bO 

0  p 

p 

*3 

P 

•H 

O  P 

• 

0 

0 

0 

0 

p 

0 

3 

0 

p 

p 

o 

O 

P^ 

o 

•H 

O 

p 

P 

P 

X 

3  P 

rX 

rX 

p 

p 

3 

to 

43  O 

0 

to 

to 

0 

to 

o 

to 

•H 

to 

o 

43 

•H 

3 

0 

•H 

3 

•H 

o 

P 

B 

P 

•H  O 

3 

O 

O 

O 

o 

0 

3 

P  0 

• 

3 

3 

P 

3 

0 

3 

s 

3 

0 

bO  S3 

O 

iH 

S3 

O'  B 

0 

O 

•H 

P 

bO  0 

O 

3 

3 

P 

p 

Pk 

S3 

0 

P  rH 

3 

O 

O 

tP 

O 

iH 

o 

0 

O 

rH 

•H 

p 

43 

0 

P 

0 

0 

iH 

P 

p 

1 

3  rH 

P 

P 

P 

O 

•H 

pLi 

3 

CJ  W 

X 

3C 

X 

w 

X 

CO 

X 

w 

hJ 

DC 

Cl, 

E-i 

DC 

CO 

w 

CO 

cu 

X 

w  u 

IH 

E- 

H 

s  < 

< 

IH 

to 

3-  cn 

iH 

CM 

to 

3- 

LO 

vP 

CO 

iH 

CM 

iH 

CM 

iH 

CM 

3" 

o 

iH 

CM 

to 

3"  (Si 

CM 

to 

LO 

X 

rH 

(M 

CM  (N 

to 

to 

to 

to 

to 

to 

to 

3- 

3- 

LO 

LO 

vP.  vP 

X 

CTi 

C7^ 

(Si  (Si 

O 

iH 

rH 

rH 

CM 

\D 

vO  vO 

vO 

VO 

VO 

vO 

vO 

vO 

vO 

vO 

vP 

vP 

VP 

vP 

vP 

vP 

vP 

vP 

vp 

vP 

vP  vp 

X 

X 

X 

X 

X 

to 

to  to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to  to 

to 

to 

to 

to 

to 

26 


1 

P 

0 

I-H 

X 

Ch 

X 

X 

A 

P 

p 

X 

• 

O 

V) 

OO 

X 

P 

to 

X 

p 

0 

p" 

p- 

X 

X 

CTi 

e 

a 

U 

CTi 

CT> 

» 

C31 

o 

p 

p 

p- 

p 

to 

X 

p 

X 

CO 

o 

Cl 

Cl 

a 

/— -V 

X 

a  X 

0 

0 

• 

• 

X 

X 

0 

0 

to 

•V 

0 

tj 

(A 

to 

o 

o 

P 

P 

(Ti 

(Ti 

0 

P 

0 

CO 

0 

0) 

P 

X 

X 

a 

a  p- 

p- 

X 

P 

0 

X 

X 

X 

p 

V) 

p- 

0 

0 

0 

p 

•rH 

X 

X 

0 

rH 

cti 

C 

0% 

• 

0 

p 

•V 

X 

0 

rs 

X 

rH 

(Nl 

P" 

P 

P 

p 

X 

(D 

u 

(NI 

P" 

LO 

X 

OO 

OO 

CTi 

(3^ 

CTl 

a 

o 

4-1 

o 

CN 

X 

O  rH 

(N 

X 

< 

X 

X 

c*: 

1 

P" 

1 

1 

p- 

1 

p" 

1 

p- 

1 

Tj- 

1 

p- 

1 

1 

1 

LO 

1 

LO 

1 

X  X 

1  1 

v£) 

1 

vO 

1 

vO 

1 

:2: 

1 

VsO 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

bO 

p 

•H 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1  1 

1  1 

1  1 

1  1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

p 

1 

1 

1 

1 

1 

O 

1 

P 

1 

1 

1 

1 

1 

1  1 

to 

1 

1 

1 

1 

o 

1 

1 

1 

1 

1 

•iH 

1 

in 

1 

1 

1 

1 

1 

1  1 

p 

1 

1 

1 

1 

•H 

1 

1 

1 

1 

1 

1 

P 

1 

1 

1 

1 

1 

0 

1  1 

0 

1 

to 

1 

1 

p 

1 

1 

1 

1 

1 

p 

1 

o 

1 

1 

to 

1 

1 

P 

1  1 

X 

1 

P 

1 

1 

0 

TO 

1 

1 

1 

p 

1 

p 

1 

73 

1 

1 

0 

1 

1 

P 

1  1 

O 

1 

0 

to 

1 

f-H 

P 

1 

1 

1 

o 

in 

1 

P 

1 

1 

O 

1 

1 

P 

1  1 

P 

1 

bO 

1 

<D 

p 

P 

1 

1 

1 

•H 

0 

p 

1 

O 

1 

1 

•iH 

1 

1 

to 

1  1 

X 

1 

O 

P 

1 

i—H 

•H 

O 

1 

1 

1 

p 

o 

Cl 

1 

U 

» 

1 

> 

1 

1 

0 

1  1 

1 

P 

•H 

1 

XI 

p 

Cl 

1 

P 

1 

p 

•rH 

0 

1 

X 

) 

1 

p 

1 

1 

1  1 

X 

1 

X 

I-H 

1 

0} 

m 

1 

o 

1 

p 

> 

o 

1 

1 

1 

0 

1 

1 

rH 

1  1 

p 

1 

rH 

1 

H 

P 

1 

•iH 

p 

Et 

u 

X 

1 

P 

to 

1 

to 

0 

1 

1 

p 

1  1 

•H 

to 

US' 

0 

1 

c 

P 

1 

p 

o 

O 

0 

0 

1 

O 

0 

1 

73 

1 

1 

0 

1  1 

73 

p 

IS 

1 

4-> 

TO 

P 

1 

p 

•rH 

Cl 

in 

1 

•rH 

•iH 

1 

X 

P 

1 

1 

p 

1  1 

O 

0 

to 

73 

1 

;3 

p 

1 

p 

p 

in 

•V 

1 

in 

p 

1 

P 

P 

0 

1 

1  to 

£ 

•H 

p 

1 

Cl. 

Ch 

w 

p 

p 

P 

P 

in 

1 

•rH 

•rH 

1 

P 

P 

73 

1 

US' 

1  0 

£ 

p 

p 

73 

1 

4-> 

0 

p 

p 

o 

p 

TO 

o 

P 

P 

> 

rH 

to 

P 

p 

1 

1  -H 

o 

p 

0 

0 

1 

3 

X 

X 

•rH 

Cl 

?H 

u 

•rH 

o 

o 

0 

•H 

0 

•rH 

I-H 

p 

0 

0 

1  0 

0 

p 

bO 

•H 

1 

O 

S 

bO 

in 

in 

o 

p 

p 

•rH 

•iH 

rH 

p 

•iH 

p 

•rH 

p 

73 

0 

1  P 

0 

P 

a 

0 

1 

3 

•pH 

P 

p 

Cl 

p 

p 

in 

0 

p 

p 

p 

p 

p 

p 

1  0 

uS 

p 

p 

+-> 

a 

0 

o 

TO 

in 

0 

p 

p 

•iH 

p 

•rH 

to 

p 

0 

p 

TO 

1  bO 

0 

0 

0 

p 

u 

X 

U 

p 

p 

Eh 

o 

> 

0 

I-H 

0 

I-H 

p 

P 

1  P 

X 

0 

0 

0 

p 

Cl 

X 

p 

0 

P 

P 

•rH 

O 

•iH 

0 

u!T 

•H 

•iH 

u!T 

p 

p 

P 

bO 

p 

p 

P 

O 

to 

c 

u 

Eh 

P 

I-H 

Cl 

rH 

p 

p 

to 

rH 

to 

P  P 

•H 

p 

P 

1 

0 

HI 

p 

p 

P 

P 

p 

in 

3 

0 

o 

p 

p 

p 

vij 

0 

•rH 

P 

•H  •H 

p 

p 

P 

P 

tn 

o 

0 

0 

p 

£ 

p 

•iH 

CJ 

0 

rH 

p 

•rH 

X  73 

p 

p 

P 

0 

rH 

to 

P 

p 

P 

P 

Cl 

TO 

€ 

73 

0 

to 

p 

0 

o 

p 

P  0 

0 

to 

to 

P 

p 

vO 

o 

u5* 

P 

•rH 

•iH 

Eh 

o 

US’ 

p 

I-H 

p 

p 

r-H 

0 

P  P 

0 

p 

P 

0 

Oi 

C 

s 

< 

Cl 

H 

CJ 

OC 

cu 

CP 

p 

QC 

0 

DQ  CJ 

X 

hH 

»-H 

o 

DC 

rH 

HH 

to 

0 

0 

P 

rH 

to 

P- 

LO 

X 

o 

O 

rH 

CNl 

X 

I-H 

rH 

CN 

P 

r-l  CN 

X 

7}- 

X 

rH 

(N 

cu 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

P 

O  O 

o 

o 

o 

o 

O 

> 

LO 

to 

LO 

X 

X 

X 

00 

00 

00 

C7 

<71 

•rH 

O  O 

o 

o 

o 

I-H 

rH 

0 

\o 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

a 

1^ 

X 

00 

<u 

X 

Ch 

•p 

o 

V) 

0 

u 

T? 

•s 

o 

HH 

O 

OO 

X 

•p- 

CN 

4-1 

CO 

O 

<71 

■p" 

p" 

7)- 

X 

X 

X 

C 

V) 

X 

X 

X 

X 

'tt 

o 

0 

P 

X 

•H 

P 

in 

^  to 

p 

CTj 

P 

CTi 

r-H 

(Nl 

to 

X 

rH 

(P 

X 

p" 

rH 

CN 

X 

p" 

00 

X 

X 

(Ti 

■p- 

X 

I-H 

rH 

0 

to 

LO 

X 

X 

X 

X 

X 

X 

00 

00 

00 

00 

00 

00 

(Ti 

(71 

CTi 

X 

CTi 

p- 

p" 

X 

rH 

o 

0 

u 

CTi 

a-i 

C7^ 

C7> 

CTi 

CTi 

CTi 

CTi 

CTi 

CTi 

CTi 

C7 

CTi 

C7l 

(Ti 

7j- 

X 

X 

X  X 

o 

•H 

Qi 

to 

to 

to 

tn 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

•V 

1 

• 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

1 

P 

•H 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

•iH 

1 

o 

V) 

• 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

p 

1 

•H 

(/) 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

• 

to 

1 

1  0 

1 

1 

1 

p 

1 

p 

rt 

• 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

p 

1 

1  p 

1 

1 

1 

0 

1 

p 

r-H 

p 

1 

1 

1 

in 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

• 

I-H 

1 

to  -H 

1 

1 

1 

0 

to 

p 

p 

• 

u 

1 

1 

1 

P 

1 

1 

1 

1 

1 

bO 

1 

1 

1 

1 

X 

to 

0 

o 

1 

box 

1 

1 

1 

rH 

0 

p 

p 

'O 

•K 

1 

1 

1 

o 

1 

1 

1 

in 

1 

P 

1 

1 

1 

1 

p 

0 

• 

X 

1 

P  0 

1 

1 

1 

0 

0 

X 

o 

X 

in 

in 

1 

1 

X 

1 

1 

1 

Eh 

1 

•iH 

1 

1 

1 

1 

rH 

p 

P 

1 

•H  P 

1 

1 

1 

•H 

P 

a 

■M 

0 

'CT 

rH 

in 

1 

X 

1 

1 

1 

0 

1 

p 

1 

1 

1 

1 

a 

p 

US' 

1 

P  s 

1 

1 

1 

•V 

f> 

P 

to 

c 

p 

I-H 

o 

•iH 

’P 

1 

•rH 

1 

1 

1 

P 

1 

0 

1 

1 

1 

1 

to 

0 

to 

p 

1 

1 

1 

p 

p 

P 

p 

O 

(/) 

p 

o 

o 

o 

1 

Eh 

1 

1 

1 

0 

1 

> 

1 

1 

1 

1 

•rH 

to 

to 

p 

•rH  w7 

1 

1 

1 

o 

0 

0 

p 

O 

3 

•H 

bO 

p 

o 

1 

1 

1 

1 

P 

1 

o 

1 

1 

1 

1 

73 

US' 

p 

p 

0 

P 

1 

1 

1 

•iH 

to 

p 

p 

/ 

n3 

p 

0 

bO 

1 

'P 

1 

1 

1 

m 

1 

tJ 

1 

1 

1 

1 

0 

0 

X 

to 

1 

1 

1 

p 

P 

p 

c 

O 

Cl 

1 

0 

1 

1 

1 

P 

1 

1 

1 

1 

1 

bO 

to 

P 

P 

to 

0  P 

1 

1 

1 

p 

to 

73 

•iH 

1 

l-H 

xj 

•rH 

p 

1 

1 

in 

1 

cp 

1 

p 

1 

1 

1 

1 

P 

rH 

73 

73 

p 

a  o 

1 

1 

1 

0 

0 

0 

p 

1 

c 

p 

rH 

Eh 

1 

P 

1 

Eh 

1 

1 

o 

1 

1 

1 

1 

•iH 

o 

O 

O 

5 

•iH  O 

to 

1 

1 

•iH 

0 

p 

US' 

0 

TO 

0 

p 

P 

1 

•rH 

1 

0 

1 

«iT 

in 

o 

1 

1 

1 

to 

to 

to 

P 

P 

a  p 

0 

1 

1 

•rH 

p 

bO 

(N 

rH 

o 

m 

S 

1 

0 

rH 

1 

1 

1 

73 

•iH 

p 

a 

a  tt!7 

•iH 

1 

1 

3 

> 

rH 

S 

P 

Eh 

X 

•rH 

0 

w!r 

Eh 

o 

1 

X 

4-1 

1 

1 

1 

O 

p 

P 

US'  ulr 

p 

to 

to 

£ 

p 

0 

TO 

0 

<D 

0 

p 

p 

o 

I-H 

rH 

1 

m 

to 

1 

1 

1 

o 

p 

p 

to 

0 

to 

o 

0 

0 

£ 

0 

p 

X 

to 

i-H 

X 

p 

p 

in 

•rH 

Eh 

0 

4h 

1 

P 

P 

0 

1 

1 

1 

bO 

0 

a  P 

p 

p 

to  to 

to 

0 

X 

o 

to 

P 

to 

X) 

X 

rH 

> 

0 

1 

•iH 

P 

O 

1 

1 

to 

> 

o 

•iH 

0 

0  0 

<0 

•iH 

p 

0 

uS* 

P 

p 

§ 

u!T 

o 

•iH 

0 

Cl 

0 

rH 

1 

Cl 

X 

P 

1 

1 

0 

to 

73 

0 

X 

> 

^  'r-l 

0 

> 

p 

rQ 

a 

E- 

0 

o 

tj 

P 

•r% 

p 

1 

4-1 

1 

1 

73 

p 

p 

to 

p 

0 

•rH 

rH  73 

0 

0 

p 

to 

P 

bO 

e 

p 

Cl 

•rH 

1 

uD* 

P 

1 

P 

TO 

p 

p 

P 

P 

P 

0 

73 

p 

P 

p 

73 

to 

X 

X 

P 

0 

bO 

0 

o 

in 

in 

P 

to 

to 

X 

•iH 

uD" 

rH 

I-H 

s 

> 

p 

bO 

o 

o 

p 

p 

p 

•H 

Eh 

•rH 

Cl 

P 

P 

e 

•rH 

P 

0 

to 

to 

0 

0 

to 

o 

I-H 

rH 

P 

p 

•iH 

•rH 

O 

TJ 

P 

p 

•rH 

o 

p 

o 

rH 

6 

X 

I-H 

•rH 

to 

0 

0 

s 

to 

^  •iH 

rH 

p 

p 

p 

3 

P 

rH 

X 

c 

If) 

u 

in 

'tT 

X 

X 

p 

•iH 

p 

73 

o 

73 

o 

73 

a  p 

& 

p 

0 

0 

p 

0  0 

o 

•rH 

0 

p 

TO 

rH 

P 

bO 

(1) 

P 

o 

p 

p 

p 

Eh 

m 

p 

p 

0 

o 

p 

p 

p 

£ 

p 

X 

to 

p 

p 

a  0 

o 

P 

0 

p 

to 

•cH 

0 

•rH 

D. 

'P 

Cl 

0 

0 

p 

P 

o 

Eh 

P 

0 

P 

p 

p 

TO 

Cg 

o 

•iH 

e 

•iH 

0 

p 

•rH  a 

p 

•iH 

rH 

p 

p 

o 

X 

D. 

C 

CO 

Cl 

X 

s 

U 

u 

< 

OQ 

:z: 

CQ 

•x 

s 

u 

X 

S 

X 

X 

X 

a  X 

cu 

o 

US' 

Qi 

X 

< 

HH 

a 

to 

•V 

rH 

(Nl 

X 

X 

r-H 

CP 

X 

p- 

rH 

CN 

X 

p" 

00 

X 

X 

(7) 

rH 

OO  X 

X 

I-H 

p 

to 

rH 

(N 

■p- 

to 

LO 

X 

X 

X 

X 

X 

X 

00 

OO 

00 

00 

OO 

00 

<71 

C7> 

C7l 

o 

o  o 

o 

o 

p 

p 

o 

o 

cn 

CTi 

<7^ 

CTi 

C7^ 

CTi 

CTi 

(Ti 

CTi 

<71 

CTi 

C7 

CTi 

(Ti 

<7l 

tTl 

C7 

I-H 

<N 

X 

p 

bc 

X 

X 

to 

to 

to 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

•p- 

7l-  •P- 

X 

X 

H 

X 

X 

27 


(U 


3 

CL, 

+-> 

d 

o 


D 

fX 

c 

t— I 

ro 

vO 


(N 

a> 


H 


X 

•H 

T3 

C 

<u 


Cl 

O  tn 

o 

U  T3 
I— I  O 

CO  o 

•Ta  w 
O  3 
4->  to 
03  C 
,— I  o 

<U  u 

CX 


to 

<D 

O 

•H 

> 

Cl 

(U 

CO 


+-> 


o 

r^ 


a, 

A  0 

to  o 
(N»  X 
0 
' — ' 

4->  +-> 

Ph  vO  Ph 
P  rj- 

CJ  UD-  (M 

X  '»  / — \ 

P  /->  rf  CT> 

<74  •» 

(N  x£>  vO  to 
CN  CN 


to  •« 

04 
P  vO 
P,!^  <74 
P  <74 
0  •»  \0 
X  / — \ 

P  vO 
'— '  04  • 

to  4->  rH 
to  p  to 

t^ 

I  I 

I  I 


+J 

•V 

p 

to 

p 

o 

o 

00 

X 

p 

' — ' 

CM 

o 

p  / — \ 

00 

00  rH 

CN 

•»  (Ji 

rH 

rH  00  LO  00 

P  o 

<30 


1^ 
I 


<30 


O  vO 
<30  o 
<30 


1 

1 

1  to 

1  1 

1  1 

to 

1 

1 

up-  1 

1  p 

1  1 

1  1 

p 

1 

1 

1 

1  0 

1  1 

1  1 

0 

1 

1 

^  1 

1  ‘H 

1  1 

to  1 

•H 

1 

1 

•» 

Cl  1 

1  > 

1  1 

p  I 

> 

1 

1 

to 

p  1 

1  Cl 

1  rH  1 

0  1 

X 

1 

1 

P 

•p  ' 

1  p 

1  cd  1 

•H  1 

p 

1 

1 

o 

Cl  1 

1  to 

1  C  1 

>  1 

to 

1 

to 

•H 

ct3  1 

1 

1  O  1 

Cl  1 

1 

p 

> 

X3  1 

1  to 

1  -H  1 

p  1 

c 

1 

<J 

Cl 

1 

to  to 

1  to  1 

to  1 

o 

1 

Ct3 

p 

1 

p  p 

1  to  1 

1 

•iH 

1 

rH 

to 

Ch  I 

O  Cl 

1  p  1 

up  1 

X 

1 

P 

•H  1 

rP  -H 

1  tci  1 

1 

cd 

to 

Cl 

Ct3  1 

to  to 

1  O  1 

Cl  1 

p 

X 

t30 

•H 

P  1 

p 

1  Cl  1 

•H  1 

X 

to 

c 

OJ 

P  1 

X  XI 

1  p  1 

cd  to 

0 

•H 

•H 

P 

Cl  1 

4-> 

1  1 

P  P 

p 

X 

t30 

P 

to 

P  to 

1  to  1 

P  Cl 

X 

c 

P 

o  p 

cd  P 

1  p  1 

Cl  p 

p 

o 

+-»  o 

p  o 

<30  o  1 

X 

up 

'0 

rH 

w!T 

X  P 

c  p  1 

p  0 

«}  to 

P 

•H  C  to 

rH  -iH 

X 

up 

tiD" 

rH 

up  <d 

to  cd  p 

•H  p 

cd 

ClJ 

■M  X 

rH 

•H  rH  0 

X 

p 

to 

to 

C 

P  +-» 

Cl  rH 

X  rH  "H 

O  C 

s 

X 

rH 

o 

P  P 

P  P 

Cl  P  > 

S  O 

p 

o 

P 

to 

O  oJ 

X  0 

P  0  Cl 

O  "H 

to 

X 

+-> 

M 

X  P 

Cl  to 

>  to  P 

X  X 

p 

0 

o 

P 

P  x> 

cd  -H 

Td  -H  to 

P  o 

o 

X 

P 

OQ  S 

<  S 

<  s 

Q 

rH 

<M 

to  rH 

<M  to 

O  rH 

<N 

rH 

o 

O 

o  o 

o  o 

o  o 

o 

o 

<M 

<M 

<N|  to 

to  to 

LO  X 

X 

hr 

hr 

hr 

hr 

to 

rH 

CtJ 


•H 

P 

to 

o 

a: 


<N 

O 


28 


7703  Other  medical  §  health  services--0722 ,  807,  809 

7704  Educational  services - 82 

7705  Nonprofit  organizations - 84,  86,  8921 


Appendix  Table  3  --  Final  demand  multipliers  Chowan-Pasquotank  River  Basin 


SECTORS 


Sector  No. 


Sector 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

14 

16 

18 

19 

23 

24 
26 
28 
31 

34 

35 

36 

37 

38 

39 

40 

41 


Dairy  farm  products 
Poultry  and  eggs 
Meat  animals  and  misc. 

livestock  products 
Cotton 

Food,  feed  grains  and  grass 
seed 
Tobacco 

Fruits  and  tree  nuts 
Vegetables,  sugar  and  misc. 
crops 

Oil  bearing  crops 
Forest,  greenhouse  and  nursery 
products 

Forestry,  fishery  products 
Agricultural,  forestry  and 
fishery  service 
Coal  mining 

Nonmetal lie  mineral  mining 
except  chemical 
Construction 
Meat  products 

Ice  cream  and  frozen  desserts 
Fluid  milk 

Fresh  and  frozen  packaged  fish 
Grain  mill  products,  nec. 
Cottonseed,  soybean  §  vegetable 
oil  mill 

Other  food  products 
Tobacco  manufactures 
Textile  mill-apparel  products 
Logging  camps  and  contractors 
Lumber  and  wood  products,  nec. 
Wooden  containers,  furniture  and 
fixtures 

Paper  and  allied  products 
Printing  and  publishing 


Final 

demand 

multiplier 

2.403 

1.895 

2.581 

2.043 

2.088 

2.001 

2.177 

2.171 

2.151 

1.985 

1.556 

2.609 

2.015 

1.903 

1.458 

2.836 

2.383 

2.681 

2.538 

2.253 

1.730 

1.867 

2.746 

2.130 

2.472 

2.051 

2.293 

2.073 

2.355 
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Appendix  Table  3  —  (cont’d.) 


Sector  No. 


Sector 


42 

Chemical  and  allied  products 

44 

Rubber  and  plastic  products,  nec. 

45 

Leather  and  leather  products 

46 

Stone,  clay  and  glass  products 

47 

Primary  metal  industries 

48 

Fabricated  metal  products 

49 

Nonelectric  machinery 

50 

Electric  machinery,  equipment 
and  supplies 

51 

Transportation  equipment 

52 

Misc.  manufacturing,  nec. 

53 

Transportation,  communications, 
and  utilities 

54 

Wholesale  and  retail  trade 

55 

Finance,  insurance  and  real  estate 

56 

Services 

INDUSTRIES 


Sector  No. 


Industry 


2110 

2411 

2421 

2425 

2429 

2431 

2432 

2433 
2491 

2499 

2500 
2511 
2541 
2611 
2621 
2649 
2661 


Wooden  containers 
Logging  camps  and  logging 
contractors 

Sawmills  and  planing  mills,  general 
Hardwood  dimension  and  flooring 
Special  product  sawmills,  nec. 
Millwork 

Veneer  and  plywood 
Prefabricated  wood  structures 
Wood  preserving 
Wood  products,  nec. 

Paperboard  containers  and  boxes 
Wood  household  furniture 
Wood  partitions  and  fixtures 
Pulpwoods 

Paper  mills,  except  building  paper 
Converted  paper  products,  nec. 
Building  paper  and  board  mills 


Final 

demand 

multiplier 

1.752 

2.131 

1.964 

2.202 

1.617 

1.782 

1.839 

2.151 

1.977 

1.999 

1.255 

1.282 

1.460 

1.356 


Final 

demand 

multiplier 

2.509 

2.472 

2.404 

2.566 

2.185 

2.293 

2.436 

2.260 

2.281 

2.224 

1.776 

2.358 

2.301 

2.007 

2.098 

2.220 

2.143 
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Appendix  Table  3  --  (cont*d.) 


GROUPS 


Group  No.  SIC  code  Nsune 

Final 

demand 

multiplier 

1  24  Wood  processing 

2  25  Wood  furniture  and  fixtures 

3  26  Paper  mills  and  products 

2.419 

2.359 

2.073 
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Appendix  Table  4  —  Sample  of  import-export  information  available  from 
Forest  Service  research  stations  1/ 


Wood  Movement  for  the  North  Carolina  counties 
of  the  Chowan-Pasquotank  River  Basins 

Pulpwood 

Softwood  Hardwood 

-----  -Cords  ----- 


Output 

Retained 

Exported 

Imported 

Receipts 


Output 

Retained 

Exported 

Imported 

Receipts 


150,943 

107,268 

43,675 

559,930 

667,198 


157,870 

58,974 

98,896 

243,122 

302,096 


All  other  roundwood  products 

Softwood  ^  Hardwood 

- MCF  1/- 


53,217 

21,798 

27,538 

14,636 

25,679 

7,162 

9,403 

21,046 

36,941 

35,682 

]J  Source:  Southeastern  Forest  Experiment  Station,  Asheville,  N.C. 
y  1  cord  softwood  =  76.68  cu.ft.;  1  cord  hardwood  =  76.36  cu.ft. 

3/  Thousand  cubic  feet 
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Appendix  Table  5  -  Examples 


Example  1:  Backward  Linkage  Effects 

$10,000  change  in  value  of  output  of  the  Forest 
Products  Sector  (#11)  exported  from  the  region 


ATGO  =  change  in  total  gross  output  of  all  industries  due  to 
change  in  demand  for  exported  output  of  industry  j 

ATE  =  change  in  total  earnings  in  the  region  due  to  change  in 
demand  for  exported  output  of  industry  j 

ADg ,  =  change  in  demand  for  exported  output  of  industry  j 


M. 

3 

e . 
J 


E. 


=  regional  multiplier  for  industry  j 

=  factor  for  converting  a  change  in  gross  output  to  a 
change  in  earnings 

=  household  coefficient  for  industry  j ,  representing 
sales  of  households  (labor)  to  industry  j 

=  national  eamings/gross  output  ratio 
=  .3008 


Given:  ADp  =  10,000 
E.  =  .3008 

Change  in  total  gross  output :  ATGO  = 


From  Figure  2:  M,  = 

3 


^hj  = 


1.556 

.0890 


AD  (M  ) 
Lj  3 


=  10,000(1.556) 

=  15,560 

Change  in  earnings:  Step  1  -  e  =  (l/M.)(au-j)  +  (1-1/M.)  (E.) 

j  J  “J  3 

=(1/1.556) (.0890)  +  (1-1/1.556) (.3008) 

=.0572  +  .1075 

=.1647 

Step  2  -  ATE  =  ATGO(ej) 

=  15,560(.1647) 


=2562.48 
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Example  1 


(cent 'd.) 


Change  in  total  employment: 


£  =  regional  employment/eamings  ratio 

ATM  =  change  in  total  employment  in  the  region  due  to  change 
in  demand  for  the  exported  output  of  industry  j 


Step  1 


Step  2 


f  =  total  employment  in  the  region 
total  earnings  in  the  region 

=  520,800/3,744,  900,000 

=  .00014 

ATM=  ATE(f) 

=  2562. 48(. 00014) 

=  .36 
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Example  2  —  Forward  linkage  effects 

$10,000  increase  in  value  of  output  of  the  Forest 
Products  sector  sold  to  Logging  Camps  and  Contractors 
within  the  region  (then  exported  by  logging  camps 
and  contractors) 

ATE  =  change  in  total  earnings  in  the  region  due  to  change  in 
demand  for  exported  output  of  industry  j 

ATGO  =  change  in  total  gross  output  of  all  industries  due  to 
change  in  demand  for  exported  output  of  industry  j 

ADp  =  change  in  demand  for  exports  of  j 

Mj  =  regional  multiplier  for  j 

e,  =  factor  for  converting  a  change  in  gross  output  to  a 
^  change  in  earnings 

aj^,  =  household  coefficient  for  industry  j,  representing 
J  sales  of  household  (labor)  to  industry  j 

a^j  =  technical  coefficient  for  industry  j ,  representing 
sales  from  i  to  j 

=  change  in  output  of  industry  i  sold  to  industry  j 

E.  =  national  eamings/gross  output  ratio 
=  .SOOS 


Given : 

=  10,000 

From 

Figure  3: 

=  2.472 

E.  =  .3008 

^hj 

=  .2198 

“ij 

=  .3284 

Change 

in  demand  for  exports 

of  j  : 

ADe.  =  X.  [ 

Vaij] 

=  10, 000(1/. 3284) 

=  30,450 

Change 

in  total  gross  output: 

ATGO 

=  AD.  (M  ) 
^3  3 

=  30,450(2 

.472) 

=  75,274 
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Example  2 


cent  *  d . ) 


Change  in  total  earnings  Step  1  -  e. 


(1/M  )(a,  .)  +  (1  -  1/M.)(E.) 

3  "3  J 

(1/1.556) .2198  +  (1  -  1/1.556) .3008 
.1413  +  .1075 


Step  2 


=  .2488 
ATE=  ATGO(ej) 

=  75,274(.2488) 
=  $18,728 


Change  in  employment: 

f  =  regional  employment/eamings  ratio 

ATM  =  change  in  total  employment  in  the  region  due  to  change  in 
demand  for  the  exported  output  of  industry  j 

Step  1  -  f  =  total  employment  in  the  region 

total  earnings  in  the  region 

=  520,800/3,744,900,000 

=  .00014 

Step  2  -  ATM  =  ATE  (f) 

=  18,728  (.00014) 

=  2.62 
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